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70 Human Secreted Proteins 

Field of the Invention 

This invention relates to newly identified polynucleotides and the polypeptides 
encoded by these polynucleotides, uses of such polynucleotides and polypeptides, and 
5 their production. 

Background of the Invention 

Unlike bacterium, which exist as a single compartment surrounded by a 
membrane, human cells and other eucaryoies are subdivided by membranes into man\ 
functionally distinct compartments. Each membrane-bounded companment, or 

10 organelle, contains different proiems essential for the function of the organelle. The cell 
uses ^'sorting signals," which are amino acid motifs located within the protein, to target 
proteins to particular cellular organelles. 

One type of soning signal, called a signal sequence, a signal peptide, or a leader 
sequence, directs a class of proteins to an organelle called the endoplasmic reticulum 

15 (ER). The ER separates the membrane-bounded proteins from all other types of 

proteins. Once localized to the ER. both groups of proteins can be further directed to 
another organelle called the Golgi apparatus. Here, the Golgi distributes the proteins to 
vesicles, including secretor>^ vesicles, the cell membrane, lysosomes, and the other 
organelles. 

20 Proteins targeted to the ER by a signal sequence can be released into the 

extracellular space as a secreted protein. For example, vesicles containing secreted 
proteins can fuse with the cell membrane and release their contents into the extracellulai 
space - a process called exocytosis. Exocytosis can occur constitutively or after receipt 
of a triggering signal. In the latter case, the proteins are stored in secretory vesicles (or 

25 secretory granules) until exocytosis is triggered. Similarly, proteins residing on the cell 
membrane can also be secreted into the extracellular space by proteolytic cleavage ol a 
^'linker" holding the protein to the membrane. 

Despite the great progress made in recent years, only a small number of genes 
encoding human secreted proteins have been identified. These secreted proteins include 

30 the commercially valuable human insulin, interferon. Factor VIII, human growth 
hormone, tissue plasminogen activator, and cr>ahropoeitin. Thus, in light of the 
pervasive role of secreted proteins in human physiology, a need exists for identifying 
and characterizing novel human secreted proteins and the genes that encode them. This 
knowledge will allow one to detect, to treat, and to prevent medical disorders by using 

35 secreted proteins or the genes that encode them. 
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Summary of the Invention 

The present invcniion relates to novel polynucleotides and the encoded 
polypeptides. Moreover, the present invention relates to vectors, host cells, antibodies. 
5 and recombinant methods for producing the polypeptides and polynucleotides. Also 
provided are diagnostic methods for delecting disorders related lo the polypeptides, and 
therapeutic methods for treating such disorders. The invention further relates to 
screening methods for identifying binding panners of the polypeptides. 

10 Detailed Description 

Definitions 

The following definitions are provided to facilitate understanding ol certain 
terms used throughout this specification. 

In the present invention, "isolated" refers to material removed from its original 

1 5 environment (e.g., the natural environment if it is naturally occurring), and thus is 
altered "by the hand of man" from its natural state. For example, an isolated 
polynucleotide could be part of a vector or a composition of matter, or could b( 
contained within a cell and still be "isolated" because that vector, composition ol 
matter, or panicular cell is not the original environment of the polynucleotide. 

20 In the present invention, a "secreted" protein refers to those proteins capable of 

being directed to the ER, secretory vesicles, or the extracellular space as a result of a 
signal sequence, as well as those proteins released into the extracellular space without 
necessarily containing a signal sequence. If the secreted protein is released into tht 
extracellular space, the secreted protein can undergo extracellular processing to produce 

25 a "mature" protein. Release into the extracellular space can occur by many 
mechanisms, including exocytosis and proteolytic cleavage. 

As used herein , a "polynucleotide" refers to a molecule having a nucleic acid 
sequence contained in SEQ ID NO:X or the cDNA contained within the clone deposited 
with the ATCC. For example, the polynucleotide can contain the nucleotide sequence 

30 of the full length cDNA sequence, including the 5' and 3' untranslated sequences, the 
coding region, with or without the signal sequence, the secreted protein coding region, 
as well as fragments, epitopes, domains, and variants of the nucleic acid sequence. 
Moreover, as used herein, a "polypeptide" refers to a molecule having the translated 
amino acid sequence generated from the polynucleotide as broadly defined. 

35 In the present invention, the full length sequence identified as SEQ ID NO:X 

was often generated by overlapping sequences contained in multiple clones (contig 
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analysis). A representative clone containing all or most of the sequence for SEQ ID 
NO:X was deposited with the American Type Culture Collection ("ATCC"). As 
shown in Table 1, each clone is identified by a cDNA Clone ID (Identifier) and the 
ATCC Deposit Number. The ATCC is located at 12301 Park Lawn Drive, Rockville. 
5 Maryland 20852. USA. The ATCC deposit was made pursuant to the terms of the 
Budapest Treaty on the international recognition of the deposit of microorganisms lor 
purposes of patent procedure. 

A "polynucleotide" of the present invention also includes those polynucleotides 
capable of hybridizing, under stringent hybridization conditions, lo sequences contained 
10 in SEQ ID NO:X, the complement thereof, or the cDNA within the clone deposited with 

the ATCC. "Stringent hybridization conditions" reiers to an overnight incubation at 42^ 

C in a solution comprising 50% formamide, 5x SSC (750 mM NaCl, 75 mM sodium 
citrate), 50 mM sodium phosphate (pH 7.6), 5x Denhardt's solution, 10% dextran 
sulfate, and 20 |ig/m] denatured, sheared salmon sperm DNA, followed by washing the 

15 filters in 0.1 X SSC at about 65°C. 

Also contemplated are nucleic acid molecules that hybridize to the 
polynucleotides of the present invention at low^er stringency hybridization conditions. 
Changes in the stringency of hybridization and signal detection are primarily 
accomplished through the manipulation of fom:iamidc concentration (lower percentages 
20 of formamide result in low^ered stringency): salt conditions, or temperature. Foi 

example, lower stringency conditions include an overnight incubation at 37^C in a 

solution comprising 6X SSPE (20X SSPE = 3M NaCl: 0.2M NaH.PO,: 0.02M EDTA, 
pH 7.4), 0.5% SDS, 30% formamide, 100 ug/ml salmon sperm blocking DNA: 

followed by washes at 50''C with IXSSPE, 0.1% SDS. In addition, to achieve even 

25 lower stringency, washes performed following stringent hybridization can be done at 
higher salt concentrations (e.g. 5X SSC). 

Note that variations in the above conditions may be accomplished through the 
inclusion and/or substitution of alternate blocking reagents used to suppress 
background in hybridization experiments. Typical blocking reagents include 

30 Denhardt's reagent, BLOTTO, heparin, denatured salmon sperm DNA, and 

commercially available proprietary formulations. The inclusion of specific blocking 
reagents may require modification of the hybridization conditions described above, due 
to problems with compatibility. 

Of course, a polynucleotide which hybridizes only to polyA+ sequences (such 

35 as any 3' terminal polyA-f tract of a cDNA shown in the sequence listing), or to a 
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coniplemcman' siicich of T (or U) residues, would not be included in the definition of 
"polynucleotide," since such a polynucleotide would hybridize to any nucleic acid 
molecule containing a poly (A) stretch or the complement thereof (e.g., practically any 
double-stranded cDNA clone). 

5 The polynucleotide of the present invention can be composed ol any 

polyribonucleotide or polydeoxribonuclcoiide. which may be unmodified RNA or DNA 
or modified RNA or DNA. For example, polynucleotides can be composed of single- 
and double-stranded DNA, DNA that is a mixture of single- and double-stranded 
regions, single- and double-stranded RNA, and RNA that is mixture of single- and 

10 double-stranded regions, hybrid molecules comprising DNA and RNA that may be 

single-stranded or. more typically, double-stranded or a mixture of single- and double- 
stranded regions. In addition, the polynucleotide can be composed of tnple-stranded 
regions comprising RNA or DNA or both RNA and DNA. A polynucleotide may also 
contain one or more modified bases or DNA or RNA backbones modified ior stability 

15 or for other reasons. "Modified" bases include, for example, tritylated bases and 
unusual bases such as inosine. A variety of modifications can be made to DNA and 
RNA: thus, "polvnucleotide" embraces chemically, enzymatically, or metabolically 
modified forms. 

The polypeptide of the present invention can be composed of ammo acids joined 

20 to each other by peptide bonds or modified peptide bonds, i.e., peptide isosicres, and 
may contain amino acids other than the 20 gene-encoded ammo acids. The 
polypeptides may be modified by either natural processes, such as posttranslalional 
processing, or bv chemical modification techniques which are well knowm in the art. 
Such modifications are well described in basic texts and in more detailed monographs, 

25 as w^ell as in a voluminous research literature. Modifications can occur anyw^here in a 
polypeptide, including the peptide backbone, the amino acid side-chains and the amino 
or carboxyl termini. It will be appreciated that the same type of modification may be 
present in the same or var>'ing degrees at several sites in a given polypeptide. Also, a 
given polypeptide may contain many types of modifications. Polypeptides may be 

30 branched , lor example, as a result of ubiquitination. and they may be cyclic, with or 
without branching. Cyclic, branched, and branched cyclic polypeptides may result 
from posttranslation natural processes or may be made by synthetic methods. 
Modifications include acetylation, acylation, ADP-ribosylation, amidation. covalent 
attachment of flavin, covalent attachment of a heme moiety, covalent attachment of a 

35 nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, 
covalent attachment of phosphotidylinositol. cross-linking, cyclization, disulfide bond 
formation, demethylation. formation ol covalent cross-links, formation ol cysteine. 
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formation ol pyrogluiamale, fonnylation, gamma-carboxylation, glycosylalion, GPI 
anchor lormation, hydroxylalion, iodination, methylation, myristoylalion. oxidation, 
pegylation, proteolytic processing, phosphor\^lation, prenylation, racemization, 
selenoylation, sulfation, transfer-RNA mediated addition of amino acids to proteins 
5 such as arginylalion, and ubiquitination. (See, for instance, PROTEINS - 

STRUCTURE AND MOLECULAR PROPERTIES, 2nd Ed., T. E. Creighton, W. 
H. Freeman and Company, New York (1993); POSTTRANSLATIONAL 
COVALENT MODIFICATION OF PROTEINS, B. C. Johnson, Ed.. Academic 
Press, New York, pgs. 1-12 (1983): Seifter et al., Meth Enzymol 182:626-646 (1990): 
10 Rattan et al., Ann NY Acad Sci 663:48-62 (1992).) 

"SEQ ID NO:X" refers to a polynucleotide sequence while "SEQ ID NO:Y" 
refers to a polypeptide sequence, both sequences identified by an integer specified in 
Table 1 . 

"A polypeptide having biological activity" refers to polypeptides exhibiting 
15 activity similar, but not necessarily identical to, an activity of a polypeptide of the 

present invention, including mature foniis, as measured in a particular biological assay, 
with or without dose dependency. In the case where dose dependency does exist, it 
need not be identical to that of the polypeptide, but rather substantially similar to the 
dose-dependence in a given activity as compared to the polypeptide of the present 
20 invention (i.e., the candidate polypeptide will exhibit greater activity or not more than 
about 25-fold less and, preferably, not more than about tenfold less activity, and most 
preferably, not more than about three-fold less activity relative to the polypeptide of the 
present invention.) 

25 Polynucleotides and Polypeptides of the Invention 

FEATLRES OF PROTEIN F:NC0DED BY GENE NO: 1 

The translation product of Gene NO: 1 shares sequence homology with alpha-L- 
fucosidase which is thought to be important as a lysosomal enzyme that hydrolyzes 

30 fucose from fucoglycoconjugates. (See Accession No. gi/178409.) Lysosomc 

fructosidase is involved in certain lysosome storage diseases. (See Biochem. Biophys. 
Res. Commun., 164(l):439-445 (1989).) Fucosidosis, an autosomal recessive 
lysosomal storage disorder characterized by progressive neurological deterioration and 
mental retardation. The disease results from deficient activity of alpha-L-fucosidase, a 

35 lysosomal enzyme that hydrolyzes lucose from fucoglycoconjugates. This gene likely 
encodes a novel fucosidase isoenzyme. Based on homology, it is likely that the 
translated product of this gene is also involved in lysosomc catabolism of molecules and 
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6 

that atx^iTalions in the conceniraiion and/oi composilion of this product may be 
causative in lysosomc sloia^^ disorders. Preferred polypeptide fragments comprise the 
amino acid sequence PGHLLPHKWENC (SEQ ]D NO: 251). 

Gene NO: 1 is expressed primarily in stromal cells, and to a lesser extent in 
5 human fetal kidney and human tonsils. 

Therefore, polynucleotides or polypeptides of the mvention are useful as 
reagents for differential identification of the lissue(s) or cell lype(s) present in a 
biological sample and for diagnosis of diseases and conditions which mclude, but arc 
not limited to, fucosidosis and other lysosome storage disorders. Similarly, 
0 polypeptides and antibodies directed to the polypeptides are useful in providing 

immunological probes for differential identification of the tissue(s) or cell lype(s). For a 
number of disorders of the above tissues of cells, particularly of the nervous system, 
expression of this gene at significantly higher or lower levels may routinely be detected 
in certain tissues and cell types (e.g., stromal cells, kidney, tonsils, and cancerous and 
15 wounded tissues) or bodily fluids (e.g., serum, plasma, unne, synovial fluid or spinal 
fluid) or another tissue or cell sample taken from an individual having such a disordei, 
relative to the standard gene expression level, i.e.. the expression level in healthy tissue 
or bodily fluid from an individual not having the disordei. 

The tissue distribution and homology of Gene NO: 1 to alpha-L-fucosidase 
20 indicates that polypeptides and polynucleotides corresponding to Gene NO: 1 are useful 
for the treatment of fucosidosis and general lysosomal disorders. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
134 as residues: Mel-1 to Leu-6. Thr-32 to Glu^39, Lys-80 to Lys-85, and Met'90 to 
Pro-96. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 2 

The translation product of Gene No. 2 shares sequence homology with stromal 
cell-derived factor-2 (SDF'2) which is a novel secreted factor. See, for example. Gene, 
]76(1-2):21 1-214, (1996. Oct. 17.) The amino acid sequence of SDF-2 shows 

30 similarity to veast dolichyl phosphate-D-mannose:proiein mannosyliranslerascs, Pmtlp 
[StrahNBolsinger et al. Proc. Natl. Acad. Sci. USA 90, 8164-8168 ( 1993)] and Pmt2p 
[Lussier et al. J. Biol. Chem. 270, 2770-2775 (1995)], whose activities have not been 
detected in higher eukaryotes. Based on the sequence similarity, the translation product 
of this gene is expected to share certain biological activities with SDF-2, Pmtlp and 

35 Pmt2p. 

Gene NO: 2 is expressed primarily in immune system tissue and cancerous 
tissues, such as liver hepatoma, human B-cell lymphoma, spleen in a patient suffering 
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liom chronic hniphocylic leukemia, hemangiopericytoma, phar\'nx carcinoma, breast 
cancer, thvroid, bone marrow, osteoblasts and to a lesser extent in a few other tissues 
such as kidney pyramids. 

Therefore, polynucleotides or polypeptides of the mvention are useful as 
5 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of the diseases and conditions which include, but 
are not limited to. disorders in kidney, liver, and immune organs, particularly cancers. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 

10 type(s). For a number of disorders of the above tissues or cells, particularly of the 

kidney, liver, thyroid, and bone manow expression of this gene at significantly higher 
or lower levels may routinely be detected in certain tissues and cell types (e.g., livei, 
spleen, B-cells, phar\mx, thyroid, mammary tissue, bone marrow, osteoblasts and 
kidneys, and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 

15 urine, synovial fluid or spinal fluid) or another tissue or cell sample or another tissue oi 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disordei. 

The tissue distribution and homology of Gene NO: 2 to stromal cell-derived 

20 lactor-2 indicates that polypeptides and polynucleotides conesponding to Gene NO: 2 
are useful for diagnosis and therapeutic treatment of disorders in kidney, liver, and 
immune organs since stromal cells play important role in organ function. Stroma carries 
the blood supply and provides support for the growth oi parenchymal cells and is 
therefore crucial to the growth of a neoplasm. Nucleic acids of the present invention 

25 comprise, but preferably do not consist of, and more preferably do not comprise, SEQ 
ID NO: 3 from US Patent No. 5,576,423, incorporated herein by reference, and shown 
herein as SEQ ID NO: 258). 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
135 as residues: His-56 to Gly-65, Ala-74 to Ser-80, Ile-84 to Pro-97, Leu- 124 to Glu- 

30 129, Glu-135 to Asp-143. Gly-175 to Ser-180, and Ala-194 to Thr-199. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 3 

The translation product of Gene NO: 3 shares sequence homology with LZIP-L 
LZIP-2 and other leucine zipper proteins, which are thought to be important in nucleic 
35 acid binding. This gene has been reported in Mol. Cell. Biol. 17 (9), 5 11 7-5 126 (1997) 
as "Luman". Luman is a cyclic AMP response clement (CREVbinding protein/activating 
transcription factor 1 protein of the basic leucine zipper superfamily. It binds CREs in 
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viuo and activates CRh-coniaining promoicTS when iransfected into C0S7 cells. Tlu 
complete amino acid sequence of Luman reported :n Mol. Cell. Biol. 17 (9): 51 17-5126 
(1997) is: 

MELELDAGDQDLLAFLLEESGDLGTAPDEAVRAl^LDWALPLSEVPSDWEVDDLL 
5 CSLLSPPASLNILSSSNPCLVHHDHTYSLPRETVSMDLESESCRKEGTOMTPOH 
MEELAEQEIARLVLTDEEKSLLEKEGEIEPETLPLTKTEEOILKRVRRKIRNKRSA 
OESRRKKKVYVGGLESRVLKYTAONMELONKVOLLEEQNLSLLDOLRKLOAM 
VIEISNKTSSSSTCILVLLVSFCLLLVPAMYSSDTRGSLPAEHGVLSROLRALPSE 
DPYOEELPALOSEVPKDSTHO^^'LDGSDCVLOAPG^TSCLLHYMPOAPSAEPPL 
10 EWPFPDLSS EPLCRGPILPLOANLTRKGGWLPTGSPSVILQDRYSG (SEQ ID 
N:259). 

Gene NO; 3 is expressed primarily in apopiotic T-cclls and Soares senesceni 
cells and to a lesser extent m multiple tissues and cell types, including, multiple 
sclerosis tissue, and hippocampus. 

1 f Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the lissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but art 
not limited to, immunologically mediated disorders, transplantation, immunodefu ienc\ . 
and tumor necrosis. Similarly, polypeptides and antibodies directed to these 

20 polypeptides arc useful m providing immunological probes for differential identification 
of the tissue(s) or cell type{s). For a number of disorders of the above tissues or cells, 
particularly of the immune system and transplantation, expression of this gene at 
significantlv higher or lower levels may routinely be detected in cenain tissues (e.g.. 
multiple sclerosis tissue, hippocampus, bone manow and cancerous and wounded 

25 tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative to 
the standard gene expression level, i.e., the expression level in healthy tissue or bodih 
fluid from an individual not having the disorder. 

The tissue distribution and homology of Gene NO: 3 to leucine zipper nucleic 

30 acid binding proteins indicates that polypeptides and polynucleotides corresponciing to 
Gene NO: 3 are useful for diagnosis and treatment of immunologically mediated 
disorders, transplantation, immunodeficiency, and tumor necrosis. The secreted nucleic 
acid binding protein in the apoptotic tissues may be involved in the disposal of the DNA 
released by apoptotic cells. Furthermore, the studies conducted in support of Luman 

35 suggest that the translation product of this gene may be used to identify transcriptional 
regulation elements which m turn are useful in modulation of immune function. 



wo 98/39446 



FCT/l S98/04482 



9 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
136 as residues: Asn-7 to Ser-12, Tyr-32 to Gly-38, Pro-55 to Tyr-60, Glu-70 to Thr- 
76, and Pro- 104 to Leu-1 10. 

5 FEATLRES OF PROTEIN ENCODED BY GENE NO: 4 

The translation product of Gene NO: 4 shares sequence homology with a 
number of letraspan transmembrane surface molecules such as human metastasis tumoi 
suppressor gene, CO-029 tumor associated antigen protein, CD53 hematopoietic 
antigen, human membrane antigen TM4 superfamily protein, metastasis controlhng 

10 peptide, and human CD9 sequence, which are thought to be important in development 
of cancer, immune system development and functions. 

Gnee NO: 4 is expressed primarily in cancers of several different tissues and to 
a lesser extent in normal tissue like prostate, skin and kidney. 

Therefore, polynucleotides or polypeptides of the invention are useful as 

15 reagents for differential identification of the tissue(s) or cell type(s) present m a 

biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, cancers and disorders of the immune system, prostate and kidne\ 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differentia] identification of the tissue(s) or cell 

20 type(s). For a number of disorders of the above tissues or cells, particularly of the 
kidney, skin, prostate and immune system, expression of this gene at significantly 
higher or lower levels may routinely be detected m certain tissues (e.g., kidney, skin 
and prostate, and cancerous and wounded tissues) or bodily fluids (e.g.. serum- 
plasma, urine, synovial fluid or spinal fluid) or another tissue or cell sample taken from 

25 an individual havmg such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid Irom an individual not having the 
disorder. 

The tissue distribution and homology of Gene NO: 4 to tetraspan 
transmembrane surface molecules such as human metastasis tumor suppressor gene. 

30 CO-029 tumor associated antigen protein. CD53 hematopoietic antigen, human 

membrane antigen TM4 superfamily protein, metastasis controlling peptide, and human 
CD9 sequence, indicates that polypeptides and polynucleotides corresponding to Gene 
NO: 4 are involved with the cellular control of growth and differentiation. Therefore, 
the translation product of this gene is believed to be useful for diagnosis and treatment 

35 of neoplasia and disorders of the kidney, skin and prostate. For example, recombinant 
protein can be produced in transformed host cells for diagnostic and prognostic 
applications. Alterations in the protein sequence arc indicative of the presence of 
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mal]t:nani cancel, or ol a picdispc^silion to mali^^nanc)'. in a subjeci. Gene therapy can 
be used to restore the wild-type gene product to a subject. Additionally, the antibodies 
arc a useful tool for the identification of hematopoietic neoplasms, and may prove 
helpful for identifying morphologically poorly defined cells. Moreover, this protein can 
5 be used to isolate cognate receptors and hgands and identify potential agonists and 

antagonists using techniques known in the art. The protein also has immunomodulator)' 
activity, regulates hematopoiesis and stimulates growth and regeneration as a 
male/female contraceptive, increases fertility depending on activin and inhibin like 
activities. Other uses are as a chcmotactic agent for lymphocytes, treatment oi 

10 coagulation disorders, an anti-inflammatory agent, an antimicrobial or analgesic and as 
a modulator of behavior and metabolism. The DNA can be used in genetic diagnosis or 
gene therapy, and for the production oi recombinant protein. It can also be used to 
identify protein expressing cells, isolate related sequences, prepare primers lor genetic 
fingerprinting and generate anti-protein or anti-DNA antibodies. In addition, residues 1- 

15 71, in the translation product for this gene arc believed to be the extracellular domain. 
Thus, polypeptide comprising residues 1-71 or derivatives (including fragments) or 
analogs thereof, are useful as a soluble polypeptide which may be routinely used 
therapeutically to antagonize the activities of the rcccptoi. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 

20 137 as residues: Lys-1 18 to Phe-127, Asn-145 to Ala- 160, and Thr-177 to VaM88. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 5 

Gene NO: 5 is expressed primarily in human testes. 

Therefore, polynucleotides or polypeptides of the invention are useful as 

25 reagents for differentia] identification of the tissue(s) or cell lype(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diseases of the testes including cancer and reproductive disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides arc useful in 
providing immunological probes for differential identification of the tissue(s) or cell 

30 lype(s). Tor a number of disorders of the above tissues or cells, particularly of the 

reproductive svstem. expression of this gene at signif icantly higher or lower levels ma\- 
routinely be detected in certain tissues (e.g., testes and cancerous and wounded tissues ) 
or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 

35 standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disordei. 
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The tissue distribution of Gene NO: 5 indicates that the protein product of this 
gene is useful for treatmentydiagnosis of diseases of the testes, particularly testicular 
cancer since expression is obsen^ed primarily in the testes. 

Prefcned epitopes include those comprising a sequence shown in SEQ ID NO: 
5 138 as residue: Gly-22 to Gln-30. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 6 

The translation product of Gene NO: 6 shares sequence homology with GALNS 
(N-acetylgalactosamine 6-sulphatase) which is thought to be important in the storage of 

10 the glycosaminoglycans, keratan sulfate and chondroitin 6-sulfate. See Genbank 

accession no. gil618426. Based on the sequence similarity, the translation product of 
this gene is expected to share biological activities with GALNS. 

Gene NO: 6 is expressed primarily in human bone marrow. 

Thereiore, polynucleotides or polypeptides of the invention are useful as 

15 reagents for differential identification of the iissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, storage disorders of glycosaminoglycans, keratan sulfate and chondroitin 
6-sulfate, e.g.. Morquio A syndrome. Similarly, polypeptides and antibodies directed 
to these polypeptides are useful in providing immunological probes ior diflerential 

20 identification of the tissue(s) or cell type(s). hor a number of disorders of the above 
tissues or cells, particularly involving cell storage disorder, expression of this gene at 
significantly higher or lower levels may routinely be detected in certain tissues (e.g., 
bone marrow and cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, urine, synovial fluid or spinal fluid) or another tissue or cell sample taken from 

25 an individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution and homology of Gene NO: 6 to N-acetylgalaciosamme 
6-sulphaiase indicates that polypeptides and polynucleotides corresponding to Gene 

30 NO: 6 are useful for the treatment and diagnosis of storage disorders of 

glycosaminoglvcans, keratan sulfate and chondroitin 6-sulfate. Such disorders arc 
known in the an and include, e.g., Morquio A syndrome which is caused by an error of 
mucopolysaccharide metabolism with excretion of keratan sulfate in urine. Morquio A 
syndrome is characterized by severe skeletal defects with short stature, severe deformity 

35 of spine and thorax, long bones wqth irregular epiphyses but with shafts ol normal 
length, enlarged joints, flaccid ligaments, and waddling gait; autosomal recessive 
inheritance. 
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Prck-ncd epitopes include those comprising a sequence shown in SEQ ID NO: 
1?9 as residues: Gly-29 to Pro-36 and Glu-57 to Leu-64. 

FEATURES (3F PROTEIN ENCODED BY GENE NO: 7 

5 The translation product of Gene NO: 7 shares sequence homology with carboxy 

peptidase t and H (carboxypepiidasc E is thought to be imponani in the biosynthesis of 
numerous peptide hormones and ncuioiransmilters). The translation product of this 
gene also shares sequence homology with bone-related carboxypeptidase "OSF-5" from 
the mouse. See European patent application EP-5881 18-A. Based on the sequence 

10 similarity to OSF-5, the translation product of this gene will hereinafter sometimes be 
referred to as "human-OSF-5" or "hOSF-5". 

Gene NO: 7 is expressed pnmarily in tumor cell lines derived liom connective 
tissues including chondrosarcoma, synovial sarcoma. Wilm s tumor and 
rhabdomvosarcoma and to a lesser extent m a myeloid progenitor cell line, bone 

15 marrow, and placenta. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present m a 
biological sample and for diagnosis of diseases and conditions which include, hut arc 
not limited to. various cancers involving the skeletal system and connective tissues in 

20 general, m p^irticular at canilagc interlaces. Similarly, polypeptides and antibodies 
directed to these polypeptides arc useful m providing immunological probes foi 
differential identification of the tissue(s) or cell type{s). For a number of disorders of 
the above tissues or cells, panicularly of the skeletal system and varunis other tumor 
tissues, expression of this gene at significantly higher or lower levels may routinely be 

25 detected m certain tissues (e.g., connective tissues and cancerous and wounded tissues) 
or bodilv fluids (e.g.. seium, plasma, urine, synovial fluid or spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e.. the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

30 The restricted tissue distribution and homology of Gene NO: 7 to 

carboxypeptidase E and mouse OSF-5 indicates that polypeptides and polynucleotides 
concsponding to Gene NO: 7 are lor processing of peptides to their mature lorm that 
may have various activities similar to the activities of neuropeptides but in the 
peripher}'. In addition the abundance ol expression in cancer tissues indicates that 

35 aberrant expression and subsequent processing may play a role in the progression of 
malignancies, e.g., growth factor and/or adhesion factor activities. In particular, the 
expression of this gene is restricted to connective tissues and embr\^onic tissues. 
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Furthermore, it is overexpressed in cancers of these same tissues {i.e., in sarcomas). 
Moreover, hOSF-5 shares ver\' strong sequence similarity with mOSF-5 which is a 
known bone growth factor and is thought to be useful in obtaining products for the 
diagnosis and treatment of bone metabolic diseases, e.g.. osteoporosis and Paget's 
5 disease. Like OSF-5, the translation product of this gene is believed to be a bone- 
specific carboxypeptidasc which acts as an adhesion molecule/growth factor and takes 
part in osteogenesis at the site of bone induction. hOSF-5 can, therefore, be used to 
treat bone metabolic diseases, osteoporosis, Paget's disease, osteomalacia, 
hyperostosis or osteopetrosis. Furthermore, hOSF-5 can be used to stimulate the 
10 regeneration of bone at the site of mechanical damage, e.g.. accidentally or surgically 
caused fractures. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 

140 as residues: Leu-24 to VaF30. Ala-89 to Lys-94, Phe-150 to Trp-157, Leu- 162 to 
Asp- 167, Asp- 187 to Ser-199, His-241 to Asp-254, and Pro-362 to Asp-376. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 8 

Gene NO: 8 is expressed primarily in bone manow, and to a lesser extent in an 
er\ahroleukemia cell line. 

Therefore, polynucleotides or polypeptides of the invention are useful as 

20 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions w^hich include, but arc 
not limited to, hematological disorders including cancer and anemia. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful m providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For a 

25 number of disorders of the above tissues or cells, particularly of the immune and 

hematologic systems, expression of this gene at significantly higher or lower levels ma\ 
routinely be detected in certain tissues (e.g., bone marrow, kidney, and cancerous and 
wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder. 

30 relative to the standard gene expression level, i.e.. the expression level in healthy tissue 
or bodily fluid from an individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 8 are useful as a growth factor for hematopoietic stem cells 
or progenitor cells, e.g., in the treatment of bone marrow stem cell loss in 

35 chemotherapy patients and in the treatment of kidney disease. 

Preferred epitopes include those comprismg a sequence shown in SEQ ID NO: 

141 as residues: Gly-30 to Lys-35. 
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FEATURES OF PROTEIN ENCODED BY (iENE NO: 9 

Gene NO: 9 is expressed primarily in neutrophils. 

Therefore, poh nucleotides or polypeptides of the invention are useful a*^ 

5 reaf cnts for differentia] identification of the cell type present in a biological sample and 
for diagnosis of diseases and conditions which include, but are not limited to. 
inflammatoiA' diseases. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful m providing immunological probes for differential identification 
of the cell type indicated. For a number of disorders of the above tissues or cells. 

10 particularly of the immune system, expression of this gene at significantly higher oi 

lower levels may routinely be detected in certain tissues or cell types (e.g., neutrophils, 
bone marrow, and cancerous and wounded tissues ) or bodily fluids (e.g., serum, 
plasma, unne, synovial fluid or spinal fluid) or another tissue or cell sample taken Irom 
an individual having such a disorder, relative to the standard gene expression level i.e., 

15 the expression level in healthy tissue or bodily fluid irom an individual not having the 
disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO; 9 are useful for immune modulation or as a growth iactoi 
to stimulate neutrophil differentiation or proliferation that may be useful in the treatment 
20 of neutropenia. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO; 
142 as residues: Thr-22 to Pro-37. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 10 

25 Gene NO: 10 is expressed primarily in the epidermis. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diseases of the epidermis such as psoriasis or eczema or may be involved 

30 in the normal proliferation or differentiation of the epithelial cells or fibroblasts 
constituting the skin. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
panicularly of the skin, expression of this gene at significantly higher or lower levels 

35 may routinely be detected m certain tissues (e.g., epidermis and cancerous and 

wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal 
fluid) or another tissue or cell sample taken from an individual having such a disordei. 



wo 98/39446 



PCT7l'S98/()448: 



relative to the standard pene expression level, i.e., the expression level in healthy tissue 
or bodily fluid from an individual not having the disorder 

The tissue distribution indicates that polypeptides and polynucleotides 
conesponding to Gene NO: 10 are useful for diagnosis and treatment of skin conditions 
5 and as an aid in the healing of various epidermal injuries including wounds, and 
diabetic ulcers. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO; 
143 as residues: Ser-3 to Ser-9 and Trp-27 to Glu-32. 

10 FEATURES OF PROTELN ENCODED BY GENE NO: 11 

The translation product of Gene NO: 1 1 shares sequence homology with 
phosphatidylcholine 2-acylhydrolase (PLA2). See, lor example, Genbank accession 
no. gill 90004. PLA2 is involved in inflammation, where it is responsible for the 
conversion of cell membrane phospholipids into arachidonic acid. Arachidonic acid m 

15 turn feeds into both the lipoxygenase and cyclooxygenase pathways to produce 
leukotrienes (involved in chemotaxis, vasoconstriction, bronchoconstriction, and 
increased vascular permeability) and prostaglandins (responsible for vasodilation, 
potentiate edema, and increased pain). Diseases in which PLA2 is implicated as a maio: 
factor include rheumatoid arthritis, sepsis, ischemia, and thrombosis. The inventors 

20 refer to the translation product of this gene as PL A2 -like protein based on the sequence 
similarity. Furthermore, owing to the sequence similarity PLA2 and PLA2-like protein 
are expected to share certain biological activities. 

Gene NO: 1 1 is expressed primarily in human cerebellum and in T-cells. 
Therefore, polynucleotides or polypeptides of the invention are useful as 

25 reagents for differential identification of the tissue(s) or cell type(s) present m a 

biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, cerebellum disorders, rheumatoid arthritis, sepsis, ischemia, and 
thrombosis. Similarly, polypeptides and antibodies directed to these polypeptides arc 
useful in providing immunological probes for difierential identification of the tissue(s) 

30 or cell lype(s). For a number of disorders of the above tissues or cells, particularly of 
the cerebellum and Purkinje cells, expression of this gene at significantly higher oi 
lower levels may routinely be detected in certain tissues and cell types (e.g.. brain, bone 
marrow, T-cells, and cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, urine, synovial fluid or spinal fluid) or another tissue or cell sample taken Irom 

35 an individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 
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The iis'-Lic disinbuiion indicates that polypeptides and polynucleotide!- 
concspondin^^ to Gene NO: 1 1 are useful for dia^-^nosis and treatment of cerebellum 
disorders, rheumiatoid arthritis, sepsis, ischemia, and thrombosis. This gene is also 
useful as a chromosome marker. It is beliexed lo map to Chr.l5, D15S1 18-D15S123. 

5 

FEATURES OF PROTELN ENCODED BY GENE NO: 12 

Gene NO: 12 is expressed primarily in highly vascularized tissues such as 
placenta, uterus, tumors, fetal liver, fetal spleen and also in the C7MCF7 cell line 
treated with estrogen. 

10 Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s ) present in a 
biological sample and for diagnosis of diseases and conditions which include, hut are 
not limited to, endometriosis, endometritis, endometrial carcinoma, primary 
hepatocellulai carcinoma, and spleen-related diseases. Similarly, polypeptides and 

15 antibodies directed to these polypeptides are useful in providing immunological probes 
for differential identification of the tissue( s) or cell type(s). For a number of disorders 
of the above tissues or cells, particularly of the endometrium, liver and spleen, 
expression of this gene at significantly higher or lower levels may routinely be delected 
in certain tissues (e.g., endometrium, liver, and spleen, and cancerous and wounded 

20 tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative to 
the standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 

25 corresponding to Gene NO: 12 are useful for diagnosis and treatment of diseases of the 
endometrium (such as endometrial carcinoma, endometriosis, and endometritis), liver 
diseases (such as primary hepatocellular carcinoma), and spleen-related diseases. 

SEQ ID NO: 145 as residues: Ala-29 to Leu-35, Leu-50 to Ser-57, Glu-96 to 
Glu-105, Asp-140 to Asp-148, and Asn-191 to Ser-197. 

30 

FEATURES OF PROTEEN ENCODED BY GENE NO: 13 

Gene NO: 13 is expressed primarily in B cell lymphoma and to a lesser extent in 
other tissues. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
35 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, B cell lymphoma; hematopoietic disorders; immune dysfunction. 
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Similarly, polypeptides and antibodies directed to these polypeptides arc useful m 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system, expression of this gene at significantly higher or lower levels may 
5 routinely be detected in certain tissues and cell types (e.g.. bone marrou' and B-cells 
and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, 
synovial fluid or spinal fluid) or another tissue or cell sample taken from an individual 
having such a disorder, relative to the standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an individual not having the 
10 disorder. 

Enhanced expression of this gene product in B cell lymphoma indicates that it 
may play a role in the proliferation of hematopoietic cells. It is also believed to be 
involved in the survival and/or differentiation of various hematopoietic lineages. 
Expression in lymphoma also indicates that it may be involved in other cancers and 

15 abnormal cellular proliferation. The tissue distribution, therefore, indicates that 

polypeptides and polynucleotides corresponding to Gene NO: 13 are useful for the 
diagnosis and/or therapeutic treatment of hematopoietic disorders, panicularly B cell 
lymphoma. Furthermore, since overexpression of this gene is associated with the 
development of B cell lymphoma, antagonists of this protem are useful to interlere with 

20 the progression of the disease. This protein is useful in assays for identifying such 

antagonists. Assays for identifying antagonists are known in the art and are described 
briefly elsewhere herein. Preferred antagonists include antibodies and antisense nucleic 
acid molecules. Preierred are antagonists which inhibit B-cell proliferation. 

25 FEATURES OF PROTEIN ENCODED BY GENE NO: 14 

The translation product of Gene NO: 14 shares sequence homology with ver>^ 
low density lipoprotein receptor which is thought to be important in transport of 
lipoproteins. Owing to the sequence similarity the translation product of this gene is 
believed to share certain biological activities with VLDL receptors. Assaying such 
30 activity may be achieved by assays known in the art and set forth elsewhere herein. 

This gene is expressed primarily in human synovium, umbilical vein endothelial 
cells, CD34+ cells, Jurkat cells, and HL60 cells, and to a lesser extent in thymus, 
meningioma, hypothalmus, adult testis, and fetal liver and spleen. 

Therefore, polynucleotides or polypeptides of the invention aie useful as 
35 reagents for differential identification of the lissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, atherosclerosis, ataxia malabsortion, vascular damage, hyperlipidemia. 
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and other caidKn ascular diseases. Similarly, polypeptides and aniibodjcs directed to 
these polypeptides are useful in providin^^ immunological probes for diflerential 
identification of the t]ssue(sj or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the cardiovascular and hematological systems. 
5 expression of this gene at significantly higher or lower levels may routinely be detected 
m cenain tissues (e.g., endothelium, thymus meningioma, hypothalmus, testes, liver, 
and spleen and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid or spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
10 the expression level in healthy tissue or bodily fluid Irom an individual not having the 
disorder. 

The tissue distribution in the vascular endothelial cells and homology to VLDL 
receptors indicates that polypeptides and polynucleotides corresponding to Gene NO: 
14 are useful for diagnosis and treatment of atherosclerosis, ataxia malabsortion, and 
15 hyperlipidemia. These and other factors often result in other cardiovascular diseases. 
Additionally, the presence of the gene product in cells of blood lineages indicates that it 
may be useful in hematopoietic regulation and hemostasis. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
147 as residues: Pro-39 to Ser-52, Trp-71 to Thr-76, and Pro-94 to His- 100. 

20 

FEATURES OF PROTEIN ENCODED BY GENE NO: 15 

The translation product of Gene NO: 15 shares sequence homology with 
kallikrein which is thought to be important in blood pressure and renal secretion. 
Furthermore, this gene has now been characterized as a novel hepatitis B virus X 
25 binding protein that inhibits viral replication. See, for example, J. Virol. 72 (3), 1737- 
1743 (1998). 

This gene is expressed primarily in kidney, placenta, lung, aorta and other 
endothelial cells, caudate nucleus and to a lesser extent in melanocytes, liver, adipose 
tissue. 

30 Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, renovascular hypertension, renal secretion, electrolyte metabolism, 
toxemia of pregnancy. Sinnilarly, polypeptides and antibodies directed to these 

35 polypeptides are useful in providing immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the renovascular or respirator)' vascular systems, expression of this gene 



wo 98/39446 



PCT/l S98/04482 



at significantly higher or lower levels may routinely be detected m certain tissues and 
cell types (e.g.. kidney, placenta, lung, endothelial cells, melanocytes, liver, and 
adipose tissue, and cancerous and wounded tissues) or bodily fluids (e.g.. serum, 
plasma, unne, synovial fluid or spinal fluid) or another tissue or cell sample taken from 
5 an individual having such a disorder, relative to the standard gene expression level, i.e.. 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution and homology to kallikrein indicates that polypeptides 
and polynucleotides corresponding to Gene NO: 15 are useful for ireatmg renovascular 

10 hypenension, renal secretion, electrolyte metabolism, toxemia of pregnancy and 

hydronephrosis. The protein expression in the organs like kidney, lung and vascular 
endothelial cells indicates the gene involvement in hemodynamic regulatory functions. 
The translation product of this gene is also useful in the treatment of viral infection, 
particularly liver infection, and particularly hepatitis B virus(es;). 

15 Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 

148 as residues: Leu-9 to Asn-15 and Thr-56 to Asp-61. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 16 

The translation product of Gene NO: 16 shares sequence homology with 
20 secretory component protein, immunoglobulins and their receptors which are thought to 
be important in immunological functions. The amino acid sequence of secretory 
component protein can be accessed as accession no. pirlA021 12, incorporated herein by 
reference. 

Gene NO: 16 is expressed primarily in macrophages, monocytes and dendritic 

25 cells and to a lesser extent in placenta and brain. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, inflammation and tumors. Similarly, polypeptides and antibodies directed 

30 to these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels may routinely be detected in certain tissues or cells 
(e.g.. macrophages, monocytes, dendritic cells, plancenta and brain, and cancerous 

35 and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or 
spinal fluid) or another tissue or cell sample taken from an individual having such a 
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disorder, relative lo the standard c ene expression level, i.e.. Ihe expression level m 
heahhv tissue or bodily fluid Irom an individual not having.' the disorder. 

The tissue distribution and homology to iminunoglobulins and secretoiy 
component protein indicates that polypeptides and polynucleotides corresponding to 
5 Cjene NO: 16 are useful for diagnosis and treatment of inflammation and bacterial 
infection, and other diseases where in^imunomodulation would be beneficial. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO 
149 as residues: Pro-37 lo Cys-51, Gln-53 to Cys-60, Asn-99 to Gly-106, Gly-145 to 
Glu-151, and Ile-159 to Ser-164. 

10 

FEATURES OF PROTEIN ENCODED BY GENE NO: 17 

The translation product of Gene NO: 17 is evolutionarily conserved and shares 
sequence homology with proteins irom yeast and C. eie^ans. Sec, for example. 
Genbank accession no.gil746340. As is known in the art. strong sequence similarity to 
15 a secreted protein from C. elegans is predictive of cellular location of human proteins. 

Gene NO: 17 is expressed primarily in colon carcinoma cell lines, messangial 
cells, manv tumors like T cell lymphoma, osteoclastoma. Wilms tumor, adrenal gland 
tumor, testes tumor, synovial sarcoma, and lo a lesser extent in placenta, lung and 
brain. 

20 Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s i or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but art 
not limited to. rapidly growing/dividing cells such as cancerous tissue, including, colon 
carcinoma, lymphomas, and sarcomas. Similarly, polypeptides and antibodies directed 

25 to these polypeptides are useful in providing immunological probes for differential 
identification of the iissue(s,) or cell lype(s). For a number of disorders of the abovt 
tissues or cells, particularly of the gastrointestinal, hematological and immune systems, 
expression of this gene at significantly higher or lower levels may routinely be detected 
m certain tissues and cell types (e.g.. placenta, lung, brain, colon, messangial cells. 

30 adrenal gland. T-cells, testes, and lymph tissue, ana cancerous and wounded tissues) oi 
bodily fluids (e.g.. serum, plasma, urine, synovial iluid or spinal fluid) or anothei 
tissue or cell sample tiikcn irom an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

35 The tissue distribution in colon cancer and many other tumors indicates that the 

polvnucleotides and polypeptides of Gene NO: 17 are useful for cancer diagnosis and 
therapeutic targeting. The extracellular nature may contribute to solid tumor 
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immunosuppression, angio^^cncsis and cell growth stimulation. The tissue distribution 
of this gene in cells of the immune system indicates that polypeptides and 
polynucleotides corresponding to Gene NO; 17 are useful for treatment, prophylaxis 
and diagnosis of immune and autoimmune diseases, such as lupus, transplant rejection. 
5 allergic reactions, arthritis, asthma, immunodeficiency diseases, leukemia, and AIDS. 
Its expression predominant])' in hematopoietic cells also indicates that the gene could bt 
imponant for the treatment and/or detection of hematopoietic disorders such as gralt 
versus host reaction, graft versus host disease, transplant rejection, myelogenous 
leukemia, bone marrow fibrosis, and myeloproliferative disease. The protein can also 

] 0 be used to enhance or protect proliferation, differentiation and functional activation of 
hematopoietic progenitor cells such as bone marrow cells, which could be useful for 
cancer patients undergoing chemotherapy or patients undergoing bone marrow 
transplantation. The protein may also be useful to increase the proliferation of peripheral 
blood leukocytes, which could be useful in the combat of a range of hematopoietic 

15 disorders including immunodeficiency diseases, leukemia, and septicemia. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
150 as residues: Val-13] to Asn-136. 

FEATURES OF PROTEIN ENCODFZD BY GENE NO: 18 

20 The translation product of Gene NO: 18 shares sequence homology with 

immunoglobulin, w^hich is thought to be important in immunorcactions. 
Gene NO: 18 is expressed primarily in macrophage. 
Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

25 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, inflammation. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 

30 lower levels may routinely be delected in certain tissues and cell types (e.g.. 

macrophage and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid or spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, rc.. 
the expression level in healthy tissue or bodily fiuid Irom an individual not havmg the 

35 disorder. 

The tissue distribution in macrophages and the w^cak homology to 
immunoglobin indicates that polypeptides and polynucleotides corresponding to Gene 
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NO: )h arc useful for duignosing and ireann<: immune response disorders, including 
inflammation, antigen presentation and immunosun'cillance. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 19 

^; The translation product of Gene NO: 19 shares sequence homology with proline 

rich proteins which are thought to be important in protein-protein interaction. 

This gene has a wide range of tissue distribution, but is expressed primarily in 
normal prostate, synovial fibroblasts, brain amygdala depression, fetal bone and fetal 
cochlea, and to a lesser extent in adult retina, umbilical vein endothelial cells, atrophic 

10 endometrium, osteoclastoma, melanocytes, pancreatic carcinoma and smooth muscle. 
Thereiorc, polynucleotides or polypeptides of the invention arc useful as 
reagents for dificrential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer metastasis, wound healing, tissue repair. Similarly, polypeptides 

15 and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the lissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the skeletal, connective tissues, 
reproductive and central nervous system, expression of this gene at significantly higher 
or lower levels may routinely be detected in certain tissues and cell types (e.g., brain, 

20 prostrate, fibroblasts, bone, cochlea, retina, endothelial cells, endometrium, pancreas 
and smooth muscle, and cancerous and w^oundcd tissues) or bodily fluids (e.g., serum, 
plasma, urine, synovial fluid or spinal fluid) or another tissue or cell sample taken Irom 
an individual having such a disorder, relative to the standard gene expression level, i.e.. 
the expression level in healthy tissue or bodily lluid Irom an individual not having the 

25 disorder. 

The tissue distribution and homology to prolinc-rich proteins indicates that the 
protein is a extracellular matrix protein or an ingredient of bodily fluid. Polypeptides 
and polynucleotides corresponding to Gene NO: 19 are useful for cancer metastasis 
intervention, tissue culture additive, bone modeling, wound healing and tissue rcpaii. 

30 

FEATURES OF PROTEIN ENCODED BY (iENE NO: 20 

Gene NO: 20 is expressed primarily in prostate cancer, leukocytes, mcningima. 
adult liver, pancreas, bram. and to a lesser extent in lung. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
35 reagents for differential identification of the tissue(s) or cell type( s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, prostate cancers. Similarly, polypeptides and antibodies directed to these 
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poh'peptidcs arc useful in providing immunological probes for diflerential identification 
of the i!ssuc(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the prostate and brain, expression of this gene at significantly higher or 
lower levels may routinely be detected in certain tissues and cell types (e.g., prostate. 
5 leukocytes, memingima. liver, brain, pancreas and lung, and cancerous and wounded 
tissues) or bodily fluids (e.g., scrum, plasma, unne, synovial fluid or spinal fluid) or 
another tissue or cell sample taken Irom an individual having such a disorder, relative to 
the standard gene expression level, i.e.. the expression level in healthy tissue or bodily 
fluid Irom an individual not having the disorder. 
10 Prostate cancer cell lines are known to be responsive to estrogen and androgen. 

The protein expression of Gene NO: 20 appears to be influenced by both estrogen and 
androgen levels. The prostate cancer tissue distribution indicates that polypeptides and 
polynucleotides corresponding to Gene NO: 20 are is useful in the intervention and 
detection ol prostate hyperplasia and prostate cancer. 

15 

FEATURES OF PROTEIN ENCODED BY GENE NO: 21 

The translation product of Gene NO: 21 is identical to the human wnt-7a gene. 
Wnt-7a is a secreted signaling molecule, thought to be important in signaling and the 
regulation of cell late and pattern formation during embryogenesis. Specifically, knock 

20 out studies in mice have demonstrated that wnt7a plays a critical role in the development 
of the dorsal-ventral patterning in the developing limb, and to a lesser extent plays a role 
in the development of anterior-posterior patterning. Overexpression of wnt7a can 
induce translormation of cultured mammary cells, suggesting that it is an oncogene. 
Expression of Gene NO: 21 has only been observed in testes. 

25 Therclore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions w^hich include, but are 
not limited to, testicular cancer; abnormal limb development. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 

30 probes for diflerential identification of the testes or developing embryo. For a number 
of disorders of the above tissues or cells, paiiicularly of the developing embryo, 
expression of this gene at significantly higher or lower levels may routinely be detected 
in the developing embryo or amniotic fiuid taken from a pregnant individual and 
compared relative to the standard gene expression level, i.e., the expression level in 

35 healthy tissue or bodily fiuid from an individual not having the disorder. Also. 

expression of this gene at significantly higher or lower levels may routinely be delected 
in the testes of patient suffering from testicular cancer and compared relative to the 



wo 98/3944^ 



PCT/rS98/()4482 



standard ^^cnc expression level i.e.. the expression level in healthy tissue or bodily 
fluid liom an individual not havmp the disorder. 

The tissue distribution and homology to mouse wnt7a indicates that 
polypeptides and polynucleotides corresponding to Gene NO; 21 are useful to restore 
5 abnormal limb development m an aflected individual. Furthermore, its oncogenic 

potential and tissue distribution indicates that it could serve as a diagnostic for testicular 
cancel. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
154 as residues: Gly-22 to Arg-28. 

10 

FEATURES OF PROTEIN ENCODED BY GENE NO: 22 

Gene NO: 22 is expressed primarily in fetal liver/spleen, breast, testes and 
placenta and to a lesser extent in brain, and a series of cancer tissues. 

Therefore, polynucleotides or polypeptides of the mvention are useful as 
15 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders, brain diseases, male infertility, and disposition to 
pregnant miscarriages. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential identification 
20 of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, hematopoietic system, and sexual organs, 
expression of this gene at significantly higher or lower levels may routinely be detected 
in certain tissues (e.g., liver, spleen, testes, placenta, and brain, and cancerous and 
wounded tissues) or bodily fluids (e.g., .serum, plasma, urine, synovial fluid or spinal 
25 fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy tissue 
or bodily fluid from an individual not having the disorder. 

The tissue distribution of this gene indicates that polypeptides and 
polynucleotides corresponding to Gene NO: 22 are useful as a marker for non- 
30 differentiated, dividmg cells and hence could serve as an oncogenic marker. Its high 
expression in fetal liver, suggests an involvement in hematopoiesis and/or the immune 
system. Hence it is useful as a factor to enhance an individuals immune system, e.g., in 
individuals with immune disorders. It is also thought to affect the surv^ival, 
proliferation, and differentiation of a number of hematopoietic cell lineages, including 
35 hematopoietic stem cells. Its disruption, e.g., mutation or altered expression, may also 
be a marker of immune disorder. Its expression in the testes, suggests it may be 
imponant m controlling male fertility. Expiession of this gene in breast further reflects a 
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role in immune function and immune surv eillance (breast lymph node). This pene is 
believed to be useful as a marker for breast cancer. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 

155 as residues: Gln-57 to Lys-70 and Ala-91 to Pro- 100. 

5 

FEATI RES OF PKOTEIN ENCODED BY GENE NO: 23 

Gene NO: 23 is expressed primarily in bone manow and brain (whole and 

fetal). 

Therefore, polynucleotides or polypeptides of the invention are useful as 

10 reagents for differentia] identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neurological, immune and hematopoietic disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For a 

15 number of disorders of the above tissues or cells, particularly of the central ner\^ous and 
hematopoietic systems, expression of this gene at significantly higher or lower levels 
may routinely be detected in cenain tissues (e.g., bone marrow\ brain, and cancerous 
and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or 
spinal fluid) or another tissue or cell sample taken from an individual having such a 

20 disorder, relative to the standard gene expression level, i.e.. the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 23 are useful in the diagnosis and treatment of disorders 
related to the central nervous system (e.g. neuro-degenerative conditions, trauma, and 

25 behavior abnormalities) and hematopoiesis. In addition, the expression in fetal brain 
indicates a role for this gene product in diagnosis of predisposition to developmental 
defects of the brain. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 

156 as residues: Thr-23 to Tyr-29. 

30 

FEATURES OF PROTEIN ENCODED BY GENE NO: 24 

Gene NO: 24 is expressed primarily in smooth muscle, placenta, prostate, and 
osteoblasts. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
35 reagents for differential identification of the lissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cardiovascular pathologies. Similarly, polypeptides and antibodies 
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directed to ihcse polypeptides are useful in providing immunological probes for 
differentia! identification of the ii<^<ue(s) or cell typc(s). For a number of disorders oi 
the above tissues or cells, particularly of the cardiovascular, reproductive and skeletal 
systems, expression of this gene at significantly higher or lower levels may routinely be 

5 detected in certain tissues and cell types (e.g., placenta, smooth muscle, prostrate, and 
osteoblasts, and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, svnovial fluid or spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 

10 disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
conesponding to Gene NO; 24 are useful for detection and treatment of neoplasias and 
developmental abnormalities associated with these tissues. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
15 157 as residues: Asn-21 to Thr-26. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 25 

The translation product of Gene NO: 25 shares sequence homology with 
Pregnancy Associated Mouse Protein (PAMP)-l. (See, FEES Lett 1993 May 
20 17;322(3):2 19-222), Ba.sed on the sequence similarity the translation product of this 
gene is expected to share certain biological activities with PAMP-1. 

Gene NO: 25 is expressed primarily in 12-week-old human embryos and 
prostate. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
25 reagents for differential identification of the tissue(s) or cell type( s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, prostate disorders (cancer). Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
30 the above tissues or cells, particularly of the prostate, expression of this gene at 

significantly higher or lower levels may routinely be detected m certain tissues (e.g.. 
embryonic tissue, and prostate, and cancerous and wounded tissues) or bodily fluids 
(e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
35 expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 
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The tissue disirihution indicates that polypeptides and polynucleotides 
conesponding to Gene NO: 25 are useful for the diagnosis and treatment of prostate 
disorders (such as cancer) and developmental abnormalities and fetal deficiencies. The 
homology to PAMP-1 indicates that this gene and gene product are useful in detecting 
5 pregnancy. 

Preferred epitopes include those comprismg a sequence shown in SEQ ID NO: 
158 as residues: Pro-23 to Glu-28 and Ser-44 to Gly-55. 

FEATLRES OF PROTEIN ENCODED BY GENE NO: 26 

10 Gene NO: 26 is expressed primarily in testes and to a lesser extent in 

epididymis. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s | or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

15 not limited to, reproductive and endocrine disorders, as well as testicular cancer. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing iminunological probes for differential identification of the lissue(s) or eel] 
type(s). For a number of disorders of the above tissues or cells, particularly of the mak 
reproductive and endocrine systems, expression of this gene at significantly highei oi 

20 lower levels may routinely be detected in certain tissues (e.g., testes, and epididymis, 
and cancerous and wounded tissues) or bodily fluids (e.g.. serum, plasma, urine, 
synovial fluid or spinal fluid) or another tissue or cell sample taken from an individual 
having such a disorder, relative to the standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an individual not having the 

25 disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
conesponding to Gene NO: 26 are useful for the treatment and diagnosis of conditions 
concerning proper testicular function (e.g.. endocrine function, sperm maturation), as 
well as cancer. Therefore, this gene product is useful in the treatment of male infertility 

30 and/or impotence. This gene product is also useful in assays designed to identify 
binding agents as such agents (antagonists) are useful as male contraceptive agents 
Similarly, the protein is believed to by useful in the treatment and/or diagnosis of 
testicular cancer. The testes are also a site of active gene expression of transcripts that 
may be expressed, particularly at low levels, in other tissues of the body. Therefore, 

35 this gene product may be expressed in other specific tissues or organs where it may 
play related functional roles in other processes, such as hematopoiesis, inflammation, 
bone formation, and kidney function, to name a few possible target indications. 
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Prcfencd epitopes include those compiismf a sequence shown in SEQ ID NO: 
159 as residues: Pro-24 lo Gly-33 and Arg-70 lo Gly-76. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 27 

5 The translation product of Gene NO: 27 shares sequence homology with 

salivary protein precursors which are thought to be important in immune response and 
production of secreted proteins. 

Gene NO: 27 is expressed primarily in saljvar>^ gland tissue. 
Therefore, polynucleotides or polypeptides of the invention are useful as 

10 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders, diseases of the salivary gland. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue{s) or cell type(s). For a 

15 number of disorders of the above tissues or cells, particularly of the immune system, 
digestive system, expression of this gene at significantly higher or lower levels may 
routinely be detected in certain tissues (e.g.. salivar>' gland, and cancerous and 
wounded tissues ) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal 
fluid) or another tissue or cell sample taken irom an individual having such a disorder, 

20 relative to the standard gene expression level, i.e., the expression level in healthy tissue 
or bodily fluid from an individual not having the disorder. 

The tissue distribution and homology to salivary secreted protein indicates that 
polypeptides and polynucleotides corresponding to Gene NO: 27 are useful foi 
treatment of immune disorders and diagnostic uses related to secretion oi protein in 

25 disease states. For example, the gene product can be used as an anti-microbial agent, an 
ingredient for oral or dental hygiene, treatment of xerostomia, sialorrhea, intervention 
for inflammation including parotitis, and an indication for tumors in the salivary gland 
(adenomas, carcinomas). 

Preferred epitopes include those comprising a sequence shown m SEQ ID NO: 

30 1 60 as residues: Asp-2 1 to Gly"28, Asp-30 to Glu-43. Glu-49 to GlU'62, and Thr'75 
to Pro-83. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 28 

Gene NO: 28 is expressed primarily in human fetal heart tissue and to a lesser 
35 extent in olfactory tissue. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
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biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, mimune, olfactor\' and cardiox ascular disorders. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful m providing immunological 
probes for diflerential identification of the tissue(s) or cell type(s). For a number of 
5 disorders of the above tissues or cells, particularly of the immune. olfactor\' and 

vascular systems, expression of this gene at significantly higher or lower levels may 
routinely be detected in certain tissues (e.g., olfactor\' tissue, and heart, and cancerous 
and w^ounded tissues) or bodily fluids (e.g.. serum, plasma, urine, synovial fluid or 
spinal fluid) or another tissue or cell sample taken from an individual havmg such a 

10 disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 28 are useful for diagnosis and treatment of immune, 
olfactory and vascular disorders. 

15 Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 

161 as residues: Cys-33 to Gly-44, Arg-7] to Arg-78, Scr-130 to Gly-142, Lys-150 to 
Gly-157, and Thr-159 to Asp-177. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 29 

20 Gene NO: 29 is expressed primarily in brain and to a lesser degree in activated 

macrophages, endothelial and smooth muscle cells, and some bone cancers. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of brain and endothelial present in a biological 
sample and for diagnosis of diseases and conditions which include, but are not limited 

25 to, neurodegeneration, inflammation and other immune disorders, fibrotic conditions. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification brain, smooth muscle, 
and endothelium. For a number of disorders of the above tissues or cells, particularly of 
the brain and endothelium, expression of this gene at significantly higher or lower 

30 levels may routinely be detected in certain tissues or cell types (e.g., brain, endothelial 
cells, macrophages, smooth muscle, and bone, and cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 

35 fluid from an individual not having the disorder. 
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Tissue distribution suggests polypeptides and polynucleotides corresponding to 
Gene NO: 29 are useful in study and treatment of neurodegenerati\e and immune 
disorders. 

Preteried epitopes include those comprising a sequence shown in SEQ ID NO: 
5 162 as residues: Asn-18 to Glu-20, Ser-33 to Gln-48, Cys-55 to Scr-56, Pro-67 to 
Cys-69. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 30 

Gene NO: 30 is expressed primarily in early stage human brain and to a lesser 

10 extent m cord blood, heart, and some tumors. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of developing CNS tissue present in a biological 
sample and for diagnosis of diseases and conditions which include, but are not limited 
to, cardiovascular and neurodegenerative disorders. Similarly, polypeptides and 

15 antibodies directed to these polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell lype(s). For a number of disorders 
of the above tissues or cells, particularly of the nervous and immune systems, 
expression of this gene at significantly higher or lower levels may routinely be detected 
in certain tissues (e.g., brain and heart, and cancerous and wounded tissues) or bodily 

20 fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution indicates that that polypeptides and polynucleotides 

25 corresponding to Gene NO: 30 are useful for the treatment of cancer and of 
neurodegenerative and cognitive disorders. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 31 

Gene NO: 31 is expressed primarily in brain and thymus and to a lesser extent 
30 in several other organs and tissues including the hematopoietic system, liver skin and 
bone 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
35 not limited to, CNS disorders, hematopoietic system disorders, disorders of the 

endocrine system, bone, and skin. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
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idcniificaiion of the tissue(s) or cell rype(s). For a number of disorders of the above 
tissues or cells, particularly CNS disorders, hematopoietic system disorders, disorders 
of the endocrine system, bone, and skm. expression of this gene at significantly higher 
or lower levels may routinely be detected in certain tissues and cell types (e.g., 
5 hematopoietic cells, brain, thymus, liver, bone, and epidermis, and cancerous and 

wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal 
fluid) or another tissue or cell sample taken from an individual having such a disorder, 
relative to the standard gene expression level, i.e., the expression level in healthy tissue 
or bodily fluid from an individual not having the disorder. 
10 The tissue distribution indicates that polypeptides and polynucleotides 

conesponding to Gene NO: 31 are useful for treatment and diagnosis of CNS 
disorders, hematopoietic system disorders, disorders of the endocrine system, and of 
bone and skin. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
15 164 as residues: Thr-35 to Arg-40, Pro^55 to His-75, Pro-93 to Ala-98, Ala-1 1 1 to 
Pro-1 19, and Pro-132 to Glu-138. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 32 

Gene NO: 32 is expressed primarily in organs and tissue of the nervous system 

20 and to a lesser extent in various developing tissues and organs. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, disorders of the central nervous system and disorders of developing and 

25 growing tissues and organs. Similarly, polypeptides and antibodies directed to these 

polypeptides are useful in providing immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly disorders of the CNS, expression of this gene at significantly higher or 
lower levels may routinely be detected in certain tissues (e.g., tissue of the nervous 

30 system and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid or spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

35 The tissue distribution indicates that polypeptides and polynucleotides 

corresponding to Gene NO: 32 are useful for diagnosis and treatment of disorders of 
the central nervous system, general neurological diseases and neoplasias. 
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Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
165 as residues: Ser-3? to Lys-41 and Glu-86 to GlU'91. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 33 

5 Residues 141-156 in the translation product for Gene NO: 33 as shown in the 

sequence listing matches phosphopantetheine binding site motifs. Phosphopantetheine 
(or pantetheine 4' phosphate) is the prosthetic group of acyl carrier proteins (ACP) in 
some multienzyme complexes where it serves as a 'sw inging arm' for the attachment of 
activated fatty acid and amino-acid groups. Phosphopantetheine is attached to a serine 

10 residue in these proteins. ACP proteins or domains have been found in various enzyme 
systems which are listed below. Fatty acid synthetase (FAS), which catalyzes the 
formation of long-chain fauy acids from acetyl-CoA, malonyl-CoA and NADPH. 
Bacterial and plant chloroplast FAS are composed of eight separate subunils which 
correspond to the different enzymatic activities; ACP is one of these polypeptides. 

1 5 Fungal FAS consists of two multifunctional proteins, FAS 1 and FAS2; the ACP 
domain is located in the N-terminal section of FAS2, Vertebrate FAS consists of a 
single multifunctional enzyme; the ACP domain is located between the beta-ketoacyl 
reductase domain and the C-terminal thioesterase domain. Based on the presence of a 
phosphopantetheine binding site in the translation product of this gene, it is believed to 

20 share activities fatty acid synthetase polypeptides. Such activities may be assayed by 
methods known in the art. 

This gene is expressed primarily in developing and rapidly growing tissues like 
placenta fetal heart and endometrial tumor and to a lesser extent in B and T cell 
lymphoma tissues 

25 Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and disorders of developing tissues and organs. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 

30 immunological probes for differential identification of the tissue(s) or cell type(s). For a 
number of disorders of the above tissues or cells, particularly of the hematopoietic 
tissues and developing organs and tissues, expression of this gene at significantly 
higher or lower levels may routinely be detected in certain tissues and cell types (e.g., 
embr\'onic tissue, endometrium. B-cells, and T-cells, and cancerous and wounded 

35 tissues) or bodily fluids (e.g.. serum, plasma, urine, synovial fluid or spinal fluid) or 
another tissue or cell sample taken Irom an individual having such a disorder, relative to 
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the standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 33 are useful for treatment and diagnosis of cancer in the 
5 hematopoietic system developmg organs and tissues. It may also be useful for induction 
of cell growth in disorders of the hematopoietic system and other tissue and organs. 
The homology to fatty acid synthetases indicates that this gene product is useful in the 
diagnosis and treatment of lipid metabolism disorders such as hyperlipidemia. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
10 166 as residues: Arg-27 to Glu-34. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 34 

Gene NO: 34 is expressed primarily in breast and testes tissues and to a lesser 
extent in hematopoietic tissues including tonsils, T cells and monocytes. 

15 Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s ) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, diseases of the reproductive organs and systems, including cancer, 
autoimmune diseases and inflammatory diseases. Similarly, polypeptides and 

20 antibodies directed to these polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell type(s). For a number of disorders 
of the above tissues or cells, particularly of the reproductive organs and hematopoietic 
tissues, expression of this gene at significantly higher or lower levels may routinely be 
detected in certain tissues and cell types (e.g., hemotopoietic cells, T-cells and 

25 monocytes, and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
urine, synovial fluid or spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e.. 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. Nucleic acids comprising sequence of this gene are also useful as 

30 chromosome markers since this gene maps to Chr.l5, D15S1 18-D15S123. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 34 are useful for treatment of diseases of the reproductive 
organs and hematopoietic system including cancer, autoimmune diseases and 
inflammatory diseases . 

35 Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 

167 as residues: Phe-81 to Lys-86. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 35 

The iranslaiion product of Gene NO: 35 shares sequence similanty with the 
mouse cytokine-inducible inhibitor of signaling. See, e.g.. Nature 1997 Jun 

5 26:387(6636):917-921. Cytokines are secreted proteins that regulate important cellular 
responses such as proliferation and differentiation. Key events in cytokine signal 
transduction are well defined: cytokines induce receptor aggregation, leading to 
activation of members of the JAK family of cytoplasmic tyrosine kinases. In turn, 
members of the STAT family of transcription factors are phosphorylated, dimerize and 

10 increase the transcription of genes with STAT recognition sites in their promoters. Less 
is known of how cytokine signal transduction is switched off. Expression of the mouse 
SOCS-1 protein inhibited both interleukin-6- induced receptor phosphorylation and 
STAT activation. We have also cloned two relatives of SOCS-1, named SOCS-2 and 
SOCS-3, which together with the previously described CIS form a new family of 

15 proteins. Transcription of all four SOCS genes is increased rapidly in response to 
inierleukin-6, in vitro and in vivo, suggesting they may act in a classic negative 
feedback loop to regulate cytokine signal transduction. The translation product of this 
gene is believed to have similar biological activities as this family of mouse genes. The 
biological activity of the translation product of this gene may be assayed by methods 

20 shown in Nature 1997 Jun 26;387(6636): 917-921, which is mcorporated herein by 
reference in its entirety. 

Gene NO: 35 is expressed primarily in tissues of hematopoietic origin including 
activated monocytes, neutrophils, activated T-cclls and to a lesser extent in breast, 
adipose tissue and dendritic cells. 

25 Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diseases of the hematopoietic system including cancer autoimmune 
diseases and inflammaiorx' diseases. Similarly, polypeptides and antibodies directed to 

30 these polypeptides are useful in providing immunological probes for differential 

identification of the tissue(s) or cell type(s). For a number of disorders of the above 
tissues or cells, particularly of the hematopoietic system expression of this gene at 
significantly higher or lower levels may routinely be detected in certain tissues and cell 
types (e.g., hematopoietic cells and cancerous and wounded tissues) or bodily fluids 

35 (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 



w o 98/39446 



PCT/i:S98/04482 



expression level, i.e., the expression level in healthy tissue or bodily fluid Irom an 
individual not having the disorder. 

The tissue distribution and homology to cylokjne inducible inhibitor of signaling 
indicates that polypeptides and polynucleotides corresponding to Gene NO: 35 are 
5 useful for diagnosis and treatment of diseases of the hematopoietic system including 
autoimmune diseases, inflammalor\' diseases, infectious diseases and neoplasia. Foi 
example, administration of, or upregulation of this gene could by used to decrease the 
response of immune-system to lymphokines and cytokines. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
10 168 as residues: Arg-23 to His-30, Ala-35 to Gly-42. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 36 

Gene NO: 36 is expressed primarily in infant brain and to a lesser extent in 
osteoclastoma, placenta, and a wide variety of other tissues. 

15 Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, neurological disorders. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 

20 identification of the tissue(s) or cell type(s ). For a number of disorders of the above 
tissues or cells, particularly of the nervous system, expression of this gene at 
significantly higher or lower levels may routinely be detected in certain tissues and cell 
types (e.g., osteoclastoma, placenta, and tissue of the central nervous system, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 

25 fluid or spinal fluid) or another tissue or cell sample taken from an individual having 

such a disorder, relative to the standard gene expression level, i.e., the expression level 
in healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 36 are useful for diagnosis and treatment of neurologic 

30 disorders. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
169 as residues: Gln-31 to Ser-37, Ile-49 to Gly-54, Tyr-57 to Asp-67, Gln-141 to 
Pro- 151, and Val-207 to Thr-219. 



35 



FEATURES OF PROTEIN ENCODED BY GENE NO: 37 

Gene NO: 37 is expressed primarily in osteoclastoma stromal cells, dendritic 
cells, liver, and placenta. 
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Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell lype(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer, wound, pathological conditions. Similarly, polypeptides and 
5 antibodies directed to these polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell type(s). For a number of disorders 
of the above tissues or cells, expression of this gene at significantly higher or lower 
levels may routinely be detected in cenain tissues or cell types (e.g., stromal cells, 
dendritic cells, liver, and placenta and. cancerous and wounded tissues) or bodily fluids 
10 (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e.. the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
15 corresponding to Gene NO: 37 are useful for fundamental role in basic growth and 
development of human. 

Preferred epitopes include those comprising a sequence shown in SEQ JD NO: 
170 as residues: Leu-32 to Thr-37 and Arg-48 to Pro^55. 

20 FEATURES OF PROTEIN ENCODED BY GENE NO: 38 

The translation product of Gene NO: 38 shares sequence homology with a yeast 
protein, LpelOp, which may be involved in mRNA processing. (See Accession Nos. 
2 1 04457 and 1 079682.) It is likely that an upstream signal sequence exists, other than 
the predicted sequence described in Table 1. Preferred polypeptide fragments comprise 

25 the open reading Irame upstream from the predicted signal sequence, as well as 
polynucleotide fragments encoding these polypeptide fragments. 

This gene is expressed primarily in skin, and to a lesser extent in embryonic 
tissues, and fetal liver. 

Thereiore, polynucleotides or polypeptides of the invention are useful as 

30 reagents for diflercniial identification of the t]ssue(s ) or cell type(s) present m a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. defects of the skin. Similarly, polypeptides and antibodies directed to 
these polypeptides are useful in providing immunological probes for differential 
identification of the tissue(s) or cell type(s). For a number of disorders of the above 

35 tissues or cells, particularly of the skin, expression of this gene at significantly higher 
or lower levels may routinely be detected in certain tissues (e.g., epidermis, liver, and 
embryanic tissues, and cancerous and wounded tissues) or bodily fluids (e.g.. serum, 
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plasma, unne, synovial fluid or spinal fluid) or another tissue or cell sample taken from 
an individual having such a disorder, relative to the standard gene expression level, i.e., 
the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

5 The tissue distribution indicates that polypeptides and polynucleotides 

conesponding to Gene NO: 38 are useful for diagnosis and treatment of defects of the 
skin. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 39 

10 Gene NO: 39 is expressed primarily in Amygdala, activated monocytes, testis, 

and fetal liver. Moreover, this gene is mapped to chromosome 4. Thus, polynucleotides 
of the present invention can be used in linkage analysis as markers for chromosome 4. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

15 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, defects of the brain, immune system and testis. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the brain, immune system and 

20 testis, expression of this gene at significantly higher or lower levels may routinely be 
detected m certain tissues and cell types (e.g.. Amygdala, monocytes, testes, and liver 
and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, 
synovial fluid or spinal fluid) or another tissue or cell sample taken from an individual 
having such a disorder, relative to the standard gene expression level, i.e., the 

25 expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 39 are useful for detecting defects of the brain, immune 
system and testis because of its abundance in these tissues. 

30 

FEATURES OF PROTEIN ENCODED BY GENE NO: 40 

The translation product of Gene NO: 40 shares sequence homology with 
lymphoma 3-encoded protein (bcl-3) which is thought to contribute to leukemogenesis 
when abnormally expressed. 
35 This gene is expressed primarily in Human Neutrophils, and to a lesser extent in 

Human Osteoclastoma Stromal Cells (unamplified), Hepatocellular Tumor, and Human 
Neutrophils, (Activated). 
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Therefore, polynucleotides or polypeptides of the invention are useful as 
rea^^ents for differential identification of the tissue(s) or cell type(sj present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, chronic lymphocytic leukemia. Similarly, polypeptides and antibodies 

5 directed to these polypeptides are useful in providing immunological probes for 

differential identification of the iissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system, expression of this gene at 
significantly higher or lower levels may routinely be detected in certain tissues and cell 
types (e.g., neutrophils, osteoclastoma, and kidney, and cancerous and wounded 

10 tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) oi 
another tissue or cell sample taken from an individual having such a disorder, relative to 
the standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution and homology to lymphoma 3-encoded protein (bcl-3) 

15 indicates that polypeptides and polynucleotides corresponding to Gene NO: 40 are 
useful for treatment of lymphoma and related cancers. 



FEATURES OF PROTEIN ENCODED BY GENE NO: 41 

20 Gene NO: 41 is expressed primarily in ovary tumor, and to a lesser extent in 

endometrial stromal cells and fetal brain. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

25 not limited to, ovarian or endometrial cancer. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s ) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the female reproductive system and the 
developing central ner\'0us system, expression of this gene at significantly higher or 

30 lower levels may routinely be detected m certain tissues (e.g.. ovary\ endometrium and 
brain, and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
unne, synovial fluid or spinal fluid) or another tissue or cell sample taken from an 
individual having such a disorder, relative to the standard gene expression level, i.e.. 
the expression level in healthy tissue or bodily fluid from an individual not having the 

35 disorder. 
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The tissue distribution indicates that polypeptides and polynucleotides 
corresponding lo Gene NO: 41 are useful for development of factors involved in 
ovarian or endometrial and general reproductive organ disorders. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
5 174 as residues: Glu-22 to Trp-3 1 , Asn-84 to Asp-90, and Ser-144 to Asp-151. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 42 

The translation product of Gene 42 has sequence identity with a gene designated 
PTHrP(B), The PTHrP(B) polypeptide inhibits parathyroid hormone related peptide 
10 (PTHrP) activity. 

This gene is expressed primarily in adult testis, and to a lesser extent in 
pituitar>\ 

Therefore polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s ) or cell type(s) present in a 

15 biological sample and for diagnosis of male reproductive disorders. Siinilarly, 

polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differentia] identification of the tissue(s) or cell type(s). hor i. 
number of disorders of the above tissues or cells, panicularly of the male reproductive 
system, expression of this gene at significantly higher or lower levels may routinely bt 

20 detected in certain tissues (e.g.. testes, and pituitar>', and cancerous and wounded 

tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or 
another tissue or cell sample taken from an individual having such a disorder, relative to 
the standard gene expression level, i.e.. the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. Furthermore, based in part on 

25 sequence identity with PTHrP(B), nucleic acids and polypeptides of the present 
invention may be used to diagnose or treat such conditions as hypercalcemia, 
osteoporosis, and disorders related to calcium metabolism. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 42 are useful for treatment of male reproductive disorders, 

30 hypercalcemia, osteoporosis, and other disorders related to calcium metabolism. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
175 as residues: Tyr-81 to Met-86, Gly-103 to Ser-108, Glu-127 to Pro-128, Pro-175 
to Ser-180, Glu-196 to Lys-203, Pro-235 to Ser-241, and Ala-249 to Ser-264. 

35 FEATURES OF PROTEIN ENCODED BY GENE NO: 43 

The translation product of Gene NO: 43 shares sequence homology with 
brevican, which is thought to be important as a proteoglycan core protein of the 
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aggrccan/versican family. The translation product of this gene may also contain a 
hyaluronan (HA)-binding region domain in frame with, but downstream of. the 
predicted open reading frame (Bana, et ah, Biochem. J. 292:947-949 (1993)). The 
HA-binding domain, also termed the link domain, is found in proteins of vertebrates 
5 that are involved in the assembly of extracellular matrix, cell adhesion, and migration. It 
is about 100 amino acids in length. The structure has been shown to consist of two 
alpha helices and two antiparallel beta sheets arranged around a large hydrophobic core 
similar to that of C-type lectin. This domain typically contains four conserved cysteines 
involved in two disulfide bonds. 

10 This gene is expressed primarily in early stage human brain and to a lesser 

extent in frontal cortex and epileptic tissues. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissuel s ) or cell type(s) present in a 
biological sample and for diagnosis of disorders associated with, or observed during, 

1 5 neuronal development. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful as immunological probes for differential identification of 
neuronal and associated tissues and cell types. For a number of disorders of the above 
tissues or cells, particularly for those of the nervous system, expression of this gene at 
significantly higher or lower levels may routinely be detected in certain tissues (e.g., 

20 brain and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, 
synovial fluid or spinal fluid) or another tissue or cell sample taken from an individual 
having such a disorder, relative to the standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

25 The tissue distribution and homology to brevican indicates that polypeptides and 

polynucleotides corresponding to Gene NO: 43 are useful for neuronal regulation and 
signaling. The uses include directing or inhibiting axonal growth for the treatment of 
neuro-fibromatosis and in detection of glioses. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 

30 176 as residues: Asp-28 to Arg-33 and Arg- 1 26 to Arg- 131. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 44 

Gene NO: 44 is the human homolog of Notch-2 (Accession No. 477495) and 
mouse EGF repeat transmembrane protein (Accession No. 1336628), both genes are 
35 important in differentiation and development of an organism. The EGF repeat 

transmembrane protein is regulated by insulin like growth factor Type I receptor. These 
proteins are involved m cell-cell signaling and cell fate determination. Based on 
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homology, it is likely that this gene products also involved in cell differentiation and 
development. Although the predicted signal sequence is indicated in Table 1, it is likely 
that a second signal sequence is located further upstream. Moreover, further translated 
coding regions are likely found downstream from the disclosed sequence, which can 
5 easilv be obtained using standard molecular biology techniques. A frameshift occurs 
somewhere around nucleotide 714, causing a hame shift in amino acid sequence Irom 
frame +2 to frame 43. However, using the homology of Notch-2 and EGF repeat 
transmembrane protein, the complete open reading frame can be elucidated. Preferred 
polynucleotide fragments comprise nucleotides 146-715, 281-715, and 714-965. Other 

10 preferred polypeptide fragments comprise the following EGF-like motifs: 

CRCASGFTGEDC (SEQ ID NO:260), CTCOVGFl GKEC (SEQ ID NO:261), 
CLNLPGSYQCQC (SEQ ID NO:262 ), CKCLTGFTGOKC (SEQ ID NO:263 ), and 
COCLOGFTGOYC (SEQ ID NO:264). 

Gene NO: 44 is expressed primarily in placenta and to a lesser extent in stromal 

15 and immune cells. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the lissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, hemophelia and other blood disorders, central nervous system disorders, 

20 muscle disorders, and any other disorder resulting from abnormal development. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune, hematopoietic and vascular systems, expression of this gene at significantly 

25 higher or lower levels may routinely be detected in certain tissues and cell types (e.g., 
placenta, stromal and immune cells and cancerous and wounded tissues) or bodily 
fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from an 

30 individual not having the disorder. 

The tissue distribution and homology to Notch-2 indicates that polypeptides and 
polynucleotides corresponding to Gene NO: 44 are useful for diagnosing and treating 
disorders relating to abnormal regulation of cell fate, induction, and differentiation of 
cells (e.g., cancer), epidermal growth factors, axonal pathfinding, and hematopoiesis. 

35 Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 

177 as residues: Gln-27 to Tyr-32, His-45 to Glu-55, Tyr-61 to Gly-77, Glu-99 to Ser- 
1 06, Ser- 1 25 to Cy s- 1 3 1 , and Thr- 1 38 to Trp- 1 44 . 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 45 

The translation product of this gene shares sequence homology with Laminin A 
which is thought to be important in the binding of epithelial cells to basement membrane 
5 and is associated with tumor invasion. Moreover, the translated protein is homologous 
to the Drosophila LAMA gene (Accession No. 1314864), a gene expressed in the first 
optic ganglion oi Drosophila. Thus, it is likely that the gene product from this gene is 
involved in the development of the eye. Nucleotide fragments comprising nucleotides 
822-1223, 212-475, 510-731, and 1677-1754 are preferred. Also preferred are the 
10 polypeptide fragments encoded by these polynucleotide fragments. It is likely that a 
frame shift occurs somewhere between nucleotides 475 to 510, shifting the open 
reading frame from -1-2 to -1-3. However, the open reading frame can be clarified using 
known molecular biology techniques. 

This gene is expressed primarily in human testes tumor and to a lesser extent in 
1 5 placenta and activated monocytes. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s ) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, invasive cancers or tumors of the epithelium, as well as disorders relating 
20 to eye development. Similariy, polypeptides and antibodies directed to these 

polypeptides are useful as immunological probes for differential identification of the 
tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
paniculariy of neoplastic conditions, expression of this gene at significantly higher or 
lower levels may routinely be detected in certain tissues and cell types (e.g., testes, 
25 placenta, and monocytes and cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid Irom an 
individual not having the disorder. 
30 The tissue distribution and homology lo Laminin A indicates that polypeptides 

and polynucleotides corresponding to Gene NO: 45 are useful for study and diagnosis 
of malignant or benign tumors, fibrotic disorders, and eye disorders. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
178 as residues: Met-1 to Gly-8, Glu-32 to Ala-S?, Met-1 13 to Asn-1 19, and Glu-139 
35 toGln-153. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 46 

The translation product of Gene NO: 46 is novel and shares sequence homology 
with the product of the Drosophila tissue polarity gene frizzled. In vertebrates, it 
appears that there is a family of proteins that represent frizzled gene homologs. (See, 
5 e.g., Accession Nos. 1946343 and AFO 17989.) The Drosophila frizzled protein is 

thought to transmit polarity signals across the plasma membrane of epidermal cells. The 
structure of frizzled proteins suggest that they may function as a G-protein-coupled 
receptor. The frizzled proteins are thought to represent receptors for Wnt gene products 
- secreted proteins that control tissue differentiation and the development of embryonic 

10 and adult structures. Inappropriate expression of Wnts has also been demonstrated to 
contribute to tumor formation. Moreover, mammalian secreted frizzled related proteins 
are thought to regulate apoptosis. (See Accession No. AFO 17989.) The human 
homolog has also been recently cloned by other groups. (See Accession No. 
H24 1 54 15.) Thus, the protein encoded by this gene plays a role in mediating tissue 

15 differentiation, proliferation, tumorigenesis and apoptosis. Preferred polypeptide 

fragments lack the signal sequence as described in Table 1, as well as N-terminal and 
C-terminal deletions. Preferred polynucleotide fragments encode these polypeptide 
fragments. 

Gene NO: 46 is expressed primarily in fetal tissues - particularly fetal lung - and 
20 adult cancers, most notably pancreas tumor and Hodgkin's lymphoma. Together, this 
distribution is consistent with expression in tissues undergoing active proliferation. The 
gene is also expressed to a lesser extent in other organs, including stomach, prostate, 
and thymus. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
25 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer (particularly pancreatic cancer and/or Hodgkin's lymphoma), as 
well as other forms of aberrant cell proliferation. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
30 differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system and hyperproliferative 
disorders, expression of this gene at significantly higher or lower levels may routinely 
be detected in certain tissues (e.g., fetal tissue, pancreas, and tissue of the immune 
system, and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, 
35 urine, synovial fluid or spinal fluid) or another tissue or cell sample taken from an 

individual having such a disorder, relative to the standard gene expression level, i.e., 
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the expression level in healthy tissue or bodily fluid from an individual not having the 
disorder. 

The tissue distribution and homology to frizzled indicates that polypeptides and 
polynucleotides corresponding to Gene NO: 46 are useful for influencing cell 
5 proliferation, differentiation, and apoptosis. The full-length protem or a truncated 
domam could potentially bind to and regulate the function of specific factors, such as 
Wnt proteins or other apoptotic genes, and thereby inhibit uncontrolled cellular 
proliferation. Expression of this protein within a cancer - such as via gene therapy or 
systermc administration - could effect a switch from proliferation to differentiation, 
1 0 thereby arresting the progression of the cancer. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
179 as residues: Pro-31 to Arg-37. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 47 

15 The translation product of Gene NO: 47 shares sequence homology with 

members of the RhyT2/S-glycoprotein family of ribonuclease-encoding genes. These 
ribonuclease proteins are found predominantly in fungi, plants, and bacteria and have 
been implicated in a number of functions, including phosphate-starvation response, 
self^ncompaiibility, and responses to wounding. A second group has recently cloned 

20 this same gene, calling it a ribonuclease 6 precursor. (See Accession No. 2209029.) 
This group also mapped the gene to chromosome 6, thus, the polynucleotides of the 
present invention can be used in linkage analysis as a marker for chromosome 6. 

Gene NO: 47 is expressed primarily in hematopoietic cells and tissues, 
including macrophages, eosinophils, CD34 positive cells, T-cells, and spleen. It is also 

25 expressed to a lesser extent in brain and spinal cord. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, tumors of a hematopoietic origin, graft rejecuon, wounding, 

30 inflammation, and allergy. Similarly, polypeptides and antibodies directed to these 

polypeptides are useful in providing immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at signif icantly higher or 
lower levels may routinely be detected in certain tissues and cell types (e.g., 

35 hematopoietic cells, and tissues and cells of the immune system, and cancerous and 

wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal 
fluid ) or another tissue or cell sample taken from an individual having such a disorder. 
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relative lo the standard gene expression level, i.e., the expression level in healthy tissue 
or bodily fluid from an individual not having the disorder. 

The tissue distribution and homology to the Rh/T2/S-gIycoprotein family of 
ribonuclease-encoding genes indicates that polypeptides and polynucleotides 
5 concsponding to Gene NO: 47 are useful as a cytotoxin that could be directed against 
specific cell types (e.g. cancer cells; HIV- infected cells), and that would be well 
tolerated by the human immune system. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO; 
180 as residues: Ala-24 to Asp-30, lle-51 to Tyr-61, Pro-69 to Ser-78, Pro-105 to Phe- 
10 110, Asn-129 to Phe-135, Pro-187 to Glu-192, Lys-205 to Gln-224, and Pro-250 to 
His-256. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 48 

The translation product of Gene NO: 48 shares sequence homology with 
15 dolichyl-phosphate glucosyliransferase, a transmembrane-bound enzyme of the 

endoplasmic reticulum which is thought to be important in N-linked glycosylation, by 
catalyzing the transfer of glucose from UDP-glucose to dolichyl phosphate. (See 
Accession No. 535141.) Based on homology, it is likely that this gene product also 
play a role similar in humans. Preferred polynucleotide fragments comprise nucleotides 
20 132-959. Also preferred are the polypeptide fragments encoded by this nucleotide 
fragment. 

Gene NO: 48 is expressed primarily in endothelial cells and to a lesser extent in 
hematopoietic cells and brain. 

Therefore, polynucleotides and polypeptides of the invention are useful as 

25 reagents for differential identification of the tissue(s) or cell lype(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, defects in proper N-linked glycosylation of proteins, such as Wiskott- 
Aldrich syndrome; tumors of an endothelial cell origin. Similarly, polypeptides and 
antibodies directed to these polypeptides are useful in providing immunological probes 

30 for differential identification of the tissue(s) or cell type(s). For a number of disorders 
of the above tissues or cells, particularly of the vascular and hematopoietic systems, as 
well as brain, expression of this gene at significantly higher or lower levels may 
routinely be detected in certain tissues and cell tpes (e.g., endothelial cells, 
hematopoietic cells, and brain, and cancerous and wounded tissues) or bodily fluids 

35 (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or cell 

sample taken from an individual having such a disorder, relative to the standard gene 
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expression level, i.e.. ihe expression level in healthy tissue or bodily fluid froin an 
individual not having the disorder. 

The tissue distribution and homology to dolichyl^phosphate glucosyltransterase 
indicates that polypeptides and polynucleotides corresponding to Gene NO: 48 are 
5 useful in diagnosing and treating defects in N-linked glycosylation pathways that 
contribute to disease conditions and/or pathologies. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
181 as residues: Lys-50 to Thr-55, Ser-73 to Arg-79, Glu-92 to Pro-99, Asp- 110 to 
Ser-1 17, Gln-125 to Lys-131, Gly-179 to Asn-188, Ile-231 to Cys-236, and Glu-318 
10 ioAsn-324. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 49 

Gene NO: 49 is expressed primarily in brain, most notably in the hypothalamus 
and amygdala. This gene is also mapped to chromosome X, and therefore, can be used 

15 in linkage analysis as a marker for chromosome X. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, tumors of a brain origin; neurodegenerative disorders, and sex-linked 

20 disorders. Similarly, polypeptides and antibodies directed to these polypeptides are 

useful in providing immunological probes for differential identification of the tissue(s) 
or cell type(s). For a number of disorders of the above tissues or cells, particularly of 
the brain, expression of this gene at significantly higher or lower levels may routinely 
be detected m certain tissues (e.g., brain and cancerous and wounded tissues) or bodily 

25 fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 

30 corresponding to Gene NO: 49 arc useful for the diagnosis of tumors of a brain origin, 
and the treatment of neurodegenerative disorders, such as Parkinson's disease, and sex- 
linked disorders. 

FEATURES OF PR0TF:1N ENCODED BY GENE NO: 50 

35 The translation product Gene NO: 50 shares sequence homology with canine 

phospholemman, a major plasma membrane substrate lor cAMP-dependent protein 
kinases A and C. (See Accession No. M63934: see also Accession No. A40533.) In 
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fact, a group also recently cloned the human phospholemman gene, and mapped this 
gene to chromosome 19. (See Accession No. 19 16010.) Phospholemman is a type ] 
integral membrane protein that gets phosphor\iated in response to specific extracellular 
stimuli such as insulin and adrenalin. Phospholemman forms ion channels in the cell 
5 membrane and appccirs to regulate taurine transport, suggesting an involvement in cell 
volume regulation. It has been proposed that phospholemman is a member ol a 
superfamily of membrane proteins, characterized by single transmembrane domains, 
which function in transmembrane ion flux. They are capable of linking signal 
transduction to the regulation of such cellular processes as the control of cell volume. 

10 Gene No 50 is expressed primarily in fetal liver and to a lesser extent in adult 

brain and kidney, as well as other organs. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

15 not limited to, insulin and/or adrenalin defects: diabetes; aberrant ion channel signaling; 
defective taurine transport: and defects in cell volume regulation. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providmg 
immunological probes for differential identification of the tissue(s) or cell lype(s). For a 
number of disorders of the above tissues or cells, particularly of the brain and/oi 

20 immune system, expression of this gene at significantly higher or lower levels may 
routinely be detected in certain tissues (e.g., liver, brain, and kidney, and cancerous 
and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or 
spinal fluid) or another tissue or cell sample taken from an individual having such a 
disorder, relative to the standard gene expression level, i.e., the expression level in 

25 healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution and homology to phospholemman indicates that 
polypeptides and polynucleotides corresponding to Gene NO: 50 are useful for 
treatment of disorders involving the transport of ions and small molecules, in particular 
taurine. It could also be beneficial for control of pathologies or diseases wherein 

30 aberrancies in the control of cell volume are a distinguishing feature, due to the 

predicted role for phospholemman in the normal control of cell volume. It also may play 
a role in disorders involving abnormal circulating levels of insulin and/or adrenalin - 
along with other active secreted molecules - as revealed by its phosphorylation upon 
stimulation with insulin or adrenalin. 

35 Preferred epitopes include those comprising a sequence shown in SEQ NO: 

183 as residues: Ala-20 to Gln-34, Arg-58 to Thr-79, and Leu-87 to Arg-92. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 52 

Gene NO: 52 is expressed primarily in metastic melanoma and to a lesser extent 
in infant bram. 

5 Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differentia] identification of the t)ssue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to. cancer and cancer metastasis. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 

0 differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, expression of this gene at significantly higher or lower levels 
may routinely be detected in certain tissues (e.g., epidermis, and brain, and cancerous 
and wounded tissues) or bodily fluids (e.g., scrum, plasma, urine, synovial fluid or 
spinal fluid) or another tissue or cell sample taken from an individual having such a 
15 disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 52 are useful for diagnosis and treatment of melanoma. 

20 FEATURES OF PROTEIN ENCODED BY GENE NO: 53 

The translation product of Gene NO: 53 shares sequence homology with mucin 
which is thought to be important cell surlace molecule. It also exhibits sequence identity 
with a calcium channel blocker of Agelenopsis aperta. In particular, with those calcium 
channel blockers which affect neuronal and muscle cells. 

25 Gene NO: 53 is expressed primarily in prostate, endothelial cells, smooth 

muscle and fetal tissues and to a lesser extent in T cells and placenta. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

30 not limited to, prostate cancer, immune disorders, angina, hypertension. 

cardiomyopathies, supraventricular arrhythmia, oesophogeal achalasia, premature 
labour, and Raynaud's disease. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 

35 particularly of the immune system, expression of this gene at significantly higher or 
lower levels may routinely be detected in certain tissues or cell types (e.g., prostrate, 
and tissue and cells of the immune system, and cancerous and wounded tissues) or 
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bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another 
tissue or cell sample or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression level 
in healthy tissue or bodily fluid from an individual not having the disorder. 
5 The tissue distribution and homology to mucin indicates that polypeptides and 

polvnuclcotides corresponding to Gene NO: 53 are useful as a surface antigen for 
diagnosis of diseases such as prostate cancer and as tumor vaccine. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 54 

10 Gene NO: 54 encodes a polypeptide which exhibits sequence identity with the 

rab receptor and VAMP-2 receptor proteins. (Martincic, et al., J. Biol. Chem. 272 
(1997).) 

Gene NO: 54 is expressed primarily in placenta, fetal liver, osteoclastoma and 
smooth muscle and to a lesser extent in T cell, fetal lung and colon cancer. 

15 Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancers, osteoporosis and immuno-rclated diseases. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 

20 immunological probes for differential identification of the tissue(s) or cell type(s). For a 
number of disorders of the above tissues or cells, particularly of the immune system, 
hematopoiesis system and bone system, expression of this gene at significantly higher 
or lower levels may routinely be detected in certain tissues and cell types (e.g.. 
placenta, liver, osteoclastama, smooth muscle, T-cells, and lung, and colon, and 

25 cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
fluid or spinal fluid) or another tissue or cell sample or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

30 The tissue distribution indicates that polypeptides and polynucleotides 

corresponding to Gene NO: 54 are useful for treating cancer, osteoporosis and 
immuno-disorders. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
187 as residues: Pro- 16 to Phe-21, Pro-24 to Arg-35, Arg-92 to Pro-98, Asn-143 to 
35 Lvs- 1 5 1 , and Leu- 1 69 to He- 1 76. 
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FEATURES OF PROTELN ENCODED BY GENE NO: 55 

Gene NO: 55 encodes a protein having sequence identity to the rat galanin 
receptor GALR2. 

Gene NO: 55 is expressed primarily in ovarian cancer. 
5 Therefore, polynucleotides or polypeptides of the invention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of ovarian cancer. Similarly, polypeptides and 
antibodies directed to those polypeptides are useful in providing immunological probes 
for differential identification of the tissue(s) or cell lype(s). For a number of disorders 

10 of the above tissues or cells, particularly of the immune system and reproductive 

system, expression of this gene at significantly higher or lower levels may routinely be 
detected in certain tissues (e.g., ovary, and tissues and cells of the immune system, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
fluid or spinal fluid) or another tissue or cell sample or another tissue or cell sample 

15 taken from an individual having such a disorder, relative to the standard gene 

expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. GALR2 antagonists can be used to treat obesity, 
bulimia, or Alzheimer's disease, while GALR2 agonists can be used to treat anorexia or 
pain, or to decrease nociception (claimed). Agonists and antagonists can also be used to 

20 treat numerous other disorders, including cognitive disorders, sensory disorders, 

motion sickness, convulsion/epilepsy, hypertension, diabetes, glaucoma, reproductive 
disorders, gastric and intestinal ulcers, inflammation, immune disorders, and anxiety. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 55 are useful for diagnosis and treatment of ovarian cancer. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 56 

As indicated in Table 1, the predicted signal sequence of Gene NO: 56 relates to 
an open reading frame that is homologous to the mouse major histocompatibility locus 
class III. (See Accession No. 2564953.) Any frame shift mutations that alter the correct 

30 open reading frame can easily be clarified using known molecular biology techniques. 
Moreover, in the opposite orientation, a second translated product is disclosed. This 
second translation product of this contig is identical in sequence to intracellular protein 
lysophosphatidic acid acyltransferase. The nucleotide and amino acid sequences of this 
translated product have since been published by Stamps and colleagues (Biochem. J. 

35 326 (Pt 2), 455-461 (1997)), West and coworkers (DNA Cell Biol. 6, 691-701 

(1997)), Rowan (GenBank Accession No. U89336), and Soyombo and Hofmann 
(GenBank Accession No. AF020544). This gene is thought to enhance cytokine 
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Signaling response in cells. It is likely thai a signal peptide is located upstream from this 
translated product. Preferred polypeptide fragments comprise the amino acid sequence: 
GLACWLAGVIFIDRKRTGDAISVMSEVAQTLLTODVXVWVFPEGTRNHNGSML 
PFKRGAFHLAVOAOVPIVPIVMSSYODFYCKKERRFTSGQCOVRVLPPVPTEGL 
5 TPDVPALADRVRHSMLHCF(SEO ID NO: 265); 

PSAKYFFKMAFWGWILFLAVLAIPVCAVRGRNVENMKILRLMLLHIKYLYG] 
RVEVRGAHHFPPSOPYVVVSNHQSSLDLLGMMEVLPGRCVPIAKR (SEQ ID 
NO:266); TVFREISTD (SEQ ID NO:267); or LWAGSAGWPAG (SEQ ID NO: 268). 
Also provided are polynucleotide fragments encoding these polypeptide fragments. 

10 Gene NO: 56 is expressed primarily in infant adrenal gland, hypothalamus, 7 

week old embryonic tissue, fetal lung, osteoclastoma stromal cells, and to a lesser 
extent in a large number of additional tissues. 

Therefore, polynucleotides or polypeptides of the mvenlion are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 

15 biological sample and for diagnosis of developmental disorders and osteoclastoma. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s) in which it is highly expressed. For a number of disorders of the above tissues 
or cells, particularly during development or of the nervous or bone systems, expression 

20 of this gene at significantly higher or lower levels may routinely be detected in certain 

tissues and cell types (e.g., adrenal, embryonic tissue, lung, and osteoclastoma! stromal 
cells, and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, 
synovial fluid or spinal fluid) or another tissue or cell sample or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 

25 expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. Further, expression of this protein can be used to 
alter the fatty acid composition of a given cell or membrane type. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 56 are useful for diagnosis and treatment of osteoclastoma 

30 and other bone and non-bone-related cancers, as well as for the diagnosis and treatment 
of developmental disorders. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
1 89 as residues: Gly-29 to Gly-36 and Tyr-49 to Tyr-58. 

35 FEATURES OF PROTEIN ENCODED BY GENE NO: 57 

The translation product of Gene NO: 57 sh;ires sequence homology with 
longevity-assurance protein- 1. (See Accession No. gl 123105.) Preferred 
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polynucleotide frat:mcnis comprise nucleotides 6-125 and 1 18-432, as well as the 
polypeptides encoded by these polynucleotides. It is likely that a second signal 
sequence exists upstream from the predicted signal sequence in Table 1. Moreover, a 
frame shift likely occurs between nucleotides 1 18-125. which can be elucidated using 
5 standard molecular biology techniques. 

Gene NO: 57 is expressed primarily in fetal liver, kidney, brain, thymus, and 
bone marrow. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present m a 

10 biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immunological diseases and hyperproliferative disorders. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providmg 
immunological probes for differential identification of the tissue(s) or cell type(s). For a 
number of disorders of the above tissues or cells, panicularly of the fetal liver, kidney, 

15 brain, thymus,and bone marrow expression of this gene at significantly higher or lower 
levels may routinely be detected in certain tissues (e.g., liver, kidney, brain, thymus, 
and bone marrow, and cancerous and wounded tissues) or bodily fluids (e.g., serum, 
plasma, urine, synovial fluid or spinal fluid) or another tissue or cell sample or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 

20 standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution and homology to longevity-assurance protein suggest 
that Gene NO: 57 encodes a protein useful in increasing life span and in replacement 
therapy for those suffering from immune system disorders or hyperproliferative 

25 disorders caused by underexpression or overexpression of this gene. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
190 as residues: Val-29 to Arg-46 and Gly-50 to Gly-56. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 58 

30 Domains of the Gene NO: 58 product are homologous to porcine surfactant 

protein-A receptor, (See Accession No. B48516.) The bovine gene binds surfactant 
protein-A receptor, modulating the secretion of alveolar surfactant. Based on this 
homology, the gene product encoded by this gene will likely have activity similar to the 
porcine gene. Preferred polynucleotide fragments comprise nucleotides 887-1039, as 

35 well as the polypeptide Iragments encoded by this nucleotide fragment. 

Gene NO: 58 is expressed primarily in brain and to a lesser extent in endothelial 

cells. 
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Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diseases of the central nervous system including dimentia, stroke. 
5 neurological disorders, respirator)' distress, and diseases affecting the endothelium 
including inflammatory diseases, restenosis, and vascular diseases. Similarly, 
polypeptides and antibodies directed to these polypeptides are useful in providing 
immunological probes for differential identification of the tissue(s) or cell type(s). For a 
number of disorders of the above tissues or cells, particularly of the placenta, liver, 

10 endothelial cells, prostate, thymus, and lung, expression of this gene at significantly 
higher or lower levels may routinely be detected in certain tissues and cell types (e.g., 
brain, and endothelial cells, and cancerous and wounded tissues) or bodily fluids (e.g., 
serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or cell sample 
taken from an individual having such a disorder, relative to the standard gene 

15 expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution and homology indicates that polypeptides and 
polynucleotides corresponding to Gene NO: 58 are useful for the diagnosis and /or 
treatment of diseases on the central nervous system, such as a factor that promote 

20 neuronal survival or protection, in the treatment of inflammatory disorders of the 

endothelium, or in disorders of the lung. In addition this protein may inhibit or promote 
angiogenesis and therefore is useful in the treatment of vascular disorders. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
191 as residues: His-66 to Pro-80, Gly-139 to Ser-146 and Ser-262 to Pro-267. 

25 

FEATURES OF PROTEIN ENCODED BY GENE NO: 59 

The translation product of Gene NO: 59 is homologous to the rat hypenension- 
induced protein which is thought to be important in hypertension, and found expressed 
mainly in kidneys. (See Accession No. B61209.) Thus, it is likely that this gene 

30 product is involved in hypenension in humans. Preferred polypeptide fragments 
comprise the short chain dehydrogenase/reductase motif 
SILGIISVPLSIGYCASKHALRGFFNGLR (SEQ ID NO:269), as well as 
polynucleotides encoding this polypeptide fragment. Also preferred are polynucleotide 
fragments of 337-639, as well as the polypeptide fragments encoded by this 

35 polynucleotide fragment. 

Gene NO: 59 is expressed primarily in liver, spleen, lung, brain, and prostate. 
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Therefore, polynucleotides and polypeplidcs of the invention are useful as 
reagents for differential identification of the tissue(s) or cell lype(s; present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited lo. cardiovascular, immunological, and renal disorders. Similarly, 
5 polypeptides and antibodies directed to these polypeptides are useful in providing 

immunological probes for differential identification of the tissue(s) or cell lype(s). For a 
number of disorders of the above tissues or cells, panicularly of the cardiovascular, 
renal, and immune, expression of this gene at significantly higher or lower levels may 
routinely be detected m certain tissues (e.g., liver, spleen, lung, brain, and prostrate, 

10 and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, 
synovial fluid or spinal fluid) or another tissue or cell sample or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

15 The tissue distribution and homology to hypertension-induced protein indicates 

that polypeptides and polynucleotides corresponding to Gene NO: 59 are useful for 
treating hypertension. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
192 as residues: Gln-40 to Glu-45, Glu-96 to Glu-102, Asn-256 to Thr-266, and Asp- 

20 308to Asp-317. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 60 

Gene NO: 60 is expressed primarily in activated T-cell and Jurkat cell and to a 
lesser extent in apoptic T-cell and CD34+ cell. It is likely that alternative open reading 

25 frames provide the full length amino acid sequence, which can be verified using 
standard molecular biology techniques. 

Therefore, polynucleotides and polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

30 not limited to, T lymphocyte related diseases or hcmaiopoiesis. Similarly, polypeptides 
and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune system, expression of 
this gene at significantly higher or lower levels may routinely be detected in certain 

35 tissues and cell types (e.g., T-cclls and cancerous and wounded tissues) or bodily 

fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
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gene expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 60 are useful for diagnosis or treatment of immune system 
5 disorders. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 61 

The translation product of Gene NO: 61, a vacuolar proton- ATPase, shares 
sequence homology with a Caenorhabditis elegans protein which is thought to be 

10 important in development. This protein may be a human secretory homologue that may 
also influence embryo development. Ludwig, J., also recently cloned this gene from 
chromaffin granules. (See, Accession No. 2584788.) Although Table 1 indicates the 
predicted signal peptide sequence, the translated product of this gene may in fact start 
with the upstream methionine, beginning with the amino acid sequence MAYHGLTV 

15 (SEQ ID NO:270). Thus, polypeptides comprising this upstream sequence, as well as 
N-terminus deletions, are also contemplated in the present invention. 

Gene NO: 61 is expressed primarily in human placenta, liver, and Hodgkin's 
Lymphoma and to a lesser extent in bone marrow. Modest levels of expression were 
also observed in dendritic cells. 

20 Therefore, polynucleotides and polypeptides of the mvention are useful as 

reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, hyperproliferative disorders, defects in embryonic development, and 
diseases or disorders caused by defects in chromaffin granules. Similady, polypeptides 

25 and antibodies directed to these polypeptides are useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly cancer, expression of this gene at 
significantly higher or lower levels may routinely be detected in certain tissues (e.g., 
placenta, liver, lymph tissue, and bone marrow, and cancerous and wounded tissues) 

30 or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
fluid from an individual not having the disorder. 

The tissue distribution and homology to Caenorhabditis elegans indicates thai 

35 polypeptides and polynucleotides corresponding to Gene NO: 61 are useful for 
diagnostic or therapeutic modalities for hyperproliferative disorders, embryonic 
development disorders, and chromaffin granules disorders. 
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FEATURES OF PROTEIN ENCODED BY GENE NO: 62 

The iranslaiion product of Gene NO: 62 shares sequence homology with the 
murine LAG3 gene which is thought to be imponant in the mediation of natural killer 
5 cell (NK cell) activity as previously determined by experiments in mice containing null 
mutations of LAG3. The similarity of this gene to the CD4 receptor may imply that the 
gene product may be a secreted, soluble receptor and immune mediator. 

Gene NO: 62 is expressed primarily in human fetal heart, meningima, and to a 
lesser extent in tonsils. This gene also is expressed in the breast cancer cell line MDA 
10 36. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, lymphomas, leukemias, breast cancer and any immune system 

15 dysfunction, including those dysfunctions which involve natural killer cell activities. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
immune system or breast cancer, expression of this gene at significantly higher or lower 

20 levels may routinely be detected in cenain tissues (e.g.. hean, meningima, and tonsils 
and cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, 
synovial fluid or spinal fluid) or another tissue or cell sample taken from an individual 
having such a disorder, relative to the standard gene expression level, i.e., the 
expression level in healthy tissue or bodily fluid from an individual not having the 

25 disorder. 

The tissue distribution and homology to the LAG3 gene (murine) indicates that 
the polynucleotides and polypeptides corresponding to Gene NO: 62 are useful for 
diagnostic and/or therapeutic modalities directed at abnormalities or disease states 
involving defective immune systems, preferably involving natural killer cell activity, as 
30 well as breast cancer. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
195 as residues: Pro- 10 to Trp-17, Cys-58 to Pro-67, Thr-76 to Glu-85, and Arg-93 to 
Asn-101. 

35 FEATURES OF PR0TE:IN ENCODED BY GENE NO: 63 

The translation product of Gene NO: 63 shares sequence homology with a 
Caenorhahditis elegans alpha-collagen gene (Clg). which is thought to be important m 
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organism development, as well as other collagen genes. Thus, based on sequence 
homology, polypeptides of this gene are expected to have activity similar to collagen, 
including involvement in organ development. 

Gene NO: 63 is expressed primarily in human B-Cell Lymphoma, and to a 
5 lesser extent in human pituitary tissue. This gene has also demonstrated expression in 
keratinocytes. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

10 not limited to, B-Cell Lymphoma, other lymphomas, leukemias, and other cancers, as 
well as disorders related to development. Similarly, polypeptides and antibodies 
directed to these polypeptides are useful in providing immunological probes for 
differential identification of the tissue(s) or cell type(s). For a number of disorders of 
the above tissues or cells, particularly of the immune system, expression of this gene at 

15 significantly higher or lower levels may routinely be detected in certain tissues and cell 
types (e.g., tissue and/or cells of the immune system, and pituitary, and cancerous and 
wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal 
fluid) or another tissue or cell sample taken from an individual having such a disordei, 
relative to the standard gene expression level, i.e., the expression level in healthy tissue 

20 or bodily fluid from an individual not having the disorder. 

The tissue distribution and homology to Caenorhahditis elegans alpha-collagen 
gene indicates that polypeptides and polynucleotides corresponding to Gene NO: 63 arc 
useful for development of diagnostic and/or therapeutic modalities directed at the 
detection and/or treatment of cancer, specifically B-Cell Lymphomas, leukemias, or 

25 diseases related to development. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
196 as residues: Thr-22 to Arg^27 and Ser-29 to Thr-39. 

FEATURES OF PROTELN ENCODED BY GENE NO: 64 

30 The translation product of Gene NO: 64 shares sequence homology with human 

extracellular molecule olfaciomedin, which is thought to be important in the 
maintenance, growth, or differentiation of chemosensory cilia on the apical dendrites of 
olfactory neurons. Based on this sequence homology, it is likely that polypeptides of 
this gene have activity similar to the olfactomedin, particularly the differentiation or 

35 proliferation of neurons. 

Gene NO: 64 is expressed primarily in fetal lung tissue. 
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Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, diseases of the lung as well as neural development, particularly of the 
5 lung. Similarly, polypeptides and antibodies directed to these polypeptides are useful in 
providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
pulmonar}' system, expression of this gene at significantly higher or lower levels may 
routinely be delected in certain tissues (e.g., lungs and cancerous and wounded tissues) 

10 or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodih 
fluid from an individual not having the disorder. 

The tissue distribution and homology to the olfactomedin family indicates that 

15 polypeptides and polynucleotides corresponding to Gene NO: 64 are useful for the 
development of diagnostic and/or therapeutic modalities directed at detection andVor 
treatment of pulmonarv' disease states, e.g., cystic fibrosis. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
197 as residues: Gly-17 to Gln-23. Gln-45 to Arg-50, Arg-56 to Lys-61, Glu-70 to 

20 Leu-76, Asp-88 toGlu-93, Pro-117 to lVlet-131, Asp-161 toGlu-167, Arg-224 to Asn- 
237, Asp-302 to Trp-3 1 2, Pro-3 1 5 to Asn-320, and Thr-337 to Ser-34 1 . 

FEATURES OF PROTEIN ENCODED BY GENE NO: 65 

The translation product of Gene NO: 65 shares sequence homology with 
25 Saccharomyces cerevisiae hypothetical protein YKL166 (Accession No. gi/687880) 
which is thought to be important in secretorj' and/or vesicular transport mechanisms. 
Based on this homology, it is likely that the gene product would have similar activity to 
YKL166, particularly secretor>' or transport mechanisms. Preferred polypeptide 
fragments of this gene include those fragments starling with the amino acid sequence 
30 ISAARV (SEQ ID NO:27 1 ) . Other polypeptide fragments include the former fragment, 
which ends with the ammo acid sequence PDVSEFMTRLF f SEQ ID NO:272). Further 
preferred fragments include those polypeptide fragments comprising the amino acid 
sequence FDPVRVDITSKGKMRAR (SEQ ID NO:273). Also preferred are 
polypeptide fragments having exogenous signal sequences fused to the polypeptide. 
35 Gene No 65 is expressed primarily in placenta, testis, osteoclastoma and to a 

lesser extent in adrenal gland. 
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Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, cancer and/or diseases involving defects in protein secretion. Similarly, 

5 polypeptides and antibodies directed to these polypeptides are useful in providing 

immunological probes for differential identification of the tissue(s ) or cell type(s). For a 
number of disorders of the above tissues or cells, particularly of the reproductive 
system, cartilage and bone, expression of this gene at significantly higher or lower 
levels may routinely be detected in certain tissues and cell types (e.g., placenta, testis. 

10 adrenal gland, and osteoclastoma, and cancerous and wounded tissues) or bodily fluids 
(e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or cell 
sample taken from an individual having such a disorder, relative to the standard gene 
expression level, i.e., the expression level in healthy tissue or bodily fluid from an 
individual not having the disorder. 

15 The tissue distribution and homology to the yeast YKLIGG protein indicates 

that polypeptides and polynucleotides corresponding to Gene NO: 65 are useful for the 
development of therapeutic and/or diagnostic modalities targeted at cancer or secretor\' 
anomalies, such as genetically caused secretory diseases. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 

20 198 as residues: Ser-18 to Ser-29 and Lys-53 to Arg-74. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 66 

The translation product of Gene NO: 66 shares sequence homology with the 
human papilloma virus (HPV) E5 ORF region which is thought to be important as a 

25 secreted growth factor. Although this is described as a viral gene product, it is believed 
to have several cellular secretory homologues. Therefore, based on the sequence 
similarity between the HPV E5 ORF and the translated product of this gene, this gene 
product is likely to have activity similar to HPV E5 ORF. 

Gene NO: 66 is expressed primarily in activated T-Cells, monocytes, 

30 cerebellum and to a lesser extent in infant brain. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but arc 
not limited to, cancer and/or human papilloma virus infection. Similarly, polypeptides 

35 and antibodies directed to these polypeptides arc useful in providing immunological 
probes for differential identification of the tissue(s) or cell type(s). For a number of 
disorders of the above tissues or cells, particularly of the immune system, expression of 
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this gene at significantly higher or lower levels may routinely be detected m cenam 
tissues and cell types (e.g., brain, lymph tissue, monocytes, and T-cclls and cancerous 
and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or 
spinal fluid; or another tissue or cell sample taken from an individual having such a 
5 disorder, relative to the standard gene expression level, i.e., the expression level in 
healthy tissue or bodily fluid from an individual not having the disorder. Moreover, 
polynucleotides of this gene have been mapped to chromosome 1 . Therefore, 
polynucleotides of the present invention can be used in linkage analysis as a marker for 
chromosome 1. 

10 The tissue distribution and homology to human papilloma virus E5 region 

indicates that polypeptides and polynucleotides corresponding to Gene NO: 66 are 
useful for development of diagnostic and/or therapeutic modalities directed at the 
diagnosis and/or treatment of cancer and/or human papilloma virus infection (HPV). 

Prefened epitopes include those comprising a sequence shown in SEQ ID NO: 

15 199 as residues: Asn-31 to Arg-36 and Leu- 102 to Ser-112. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 67 

The translation product of Gene NO: 67 shares sequence homology with the 
8hs20 protein precursor [Mu.s musculus] which is thought to be imponant in B-Cell mu 

20 chain assembly. (See, Accession No. P]D/dl002996; Shiraswa, T., EMBO. J. 
12(5): 1827- 1834 (1993).) A polypeptide fragment starting at amino acid 53 is 
preferred, as well as 1-20 amino acid N-terminus and/or C-terminus deletions. Based 
on the sequence similarity between 8hs20 protein and the translation product of this 
gene, the two polypeptides are expected to share certain biological activities, particularly 

25 immunologic activities. 

Gene NO: 67 is expressed primarily in human B-cells and to a lesser extent in 
Hodgkin's Lymphoma. It is also likely that the polypeptide will be expressed in B-cell 
specific cells, bone marrow, and spleen, as is observed with 8hs20. 

Therefore, polynucleotides or polypeptides of the invention are useful as 

30 reagents for differential identification of the tissue(s) or cell typc(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, Hodgkin's Lymphoma, Common Variable Immunodeficiency, and/or 
other B-cell lymphomas. Siniilarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential identification 

35 of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 
lower levels may routinely be detected in certain tissues and cell types (e.g., bone 
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marrow, spleen, lymph tissue, and B-cells, and cancerous and wounded tissues) or 
bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another 
tissue or cell sample taken from an individual having such a disorder, relative to the 
standard gene expression level, i.e., the expression level in healthy tissue or bodily 
5 fluid from an individual not having the disorder. 

The tissue distribution and homology to 8hs20 protein precursor [Mus 
musculus], indicates that polypeptides and polynucleotides corresponding to Gene NO: 
67 are useful for therapeutic and/or diagnostic purposes, targeting Hodgkin's 
Lymphoma, B-cell lymphomas, Common Variable Immunodeficiency, or other 
10 immune disorders. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
200 as residues: Asp-51 to Trp-56, Arg-72 to Asp-85, and Gln-106 to Asp-112. 

FEATURES OF PROTEIN ENCODED BY GENE NO: 68 

15 Gene NO: 68 is expressed primarily in fetal liver/spleen, rhabdomyosarcoma, 

and to a lesser extent in 9 week-old early stage human embryo and bone marrow. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
reagents for differential identification of the tissue(s) or cell type(s) present in a 
biological sample and for diagnosis of diseases and conditions which include, but are 

20 not limited to, rhabdomyosarcoma and other cancers, hematopoietic disorders, and 
immune dysfunction. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
particularly of the immune system, expression of this gene at significantly higher or 

25 lower levels may routinely be delected in certain tissues (e.g., embryonic tissue, striated 
muscle, liver, spleen, and bone marrow, and cancerous and wounded tissues) or bodily 
fluids (e.g., serum, plasma, urine, synovial fluid or spinal fluid) or another tissue or 
cell sample taken from an individual having such a disorder, relative to the standard 
gene expression level, i.e., the expression level in healthy tissue or bodily fluid from an 

30 individual not having the disorder. 

The tissue distribution indicates that theprotein product of Gene NO: 68 is 
useful for diagnostic and/or therapeutic purposes directed to cancer, preferably 
rhabdomyosarcoma. Enhanced expression of this gene in fetal liver, spleen, and bone 
marrow indicates that this gene plays an active role in hematopoiesis. Polypeptides or 

35 polynucleotides of the present invention may therefore help modulate survival, 

proliferation, and/or differentiation of various hematopoietic Imeages, including the 
hematopoietic stem cell. Thus, polynucleotides or polypeptides can be used treat 
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various hematopoietic disorders and influence the development and differentiation of 
blood cell lineages, including hematopocitic stem cell expansion. The polypeptide does 
contain a thioredoxin family active site at amino acids 64-82. Polypeptides comprising 
this thioredoxin active site are contemplated. 

5 

FEATURES OF PROTEIN ENCODED BY GENE NO: 69 

Gene NO: 69 is expressed primarily in liver and kidney and to a lesser extent m 
macrophages, uterus, placenta, and testes. 

Therefore, polynucleotides or polypeptides of the mvention are useful as 

10 reagents for differential identification of the tissue(s) or cell type(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, renal disorders, neoplasms (e.g., soft tissue cancer, hepatacellular 
tumors), immune disorders, endocrine imbalances, and reproductive disorders. 
Similarly, polypeptides and antibodies directed to these polypeptides are useful in 

15 providing immunological probes for differential identification of the tissue(s) or cell 
type(s). For a number of disorders of the above tissues or cells, particularly of the 
hepatic, urogenital, immune, and reproductive systems, expression of this gene at 
significantly higher or lower levels may routinely be detected in certain tissues and cell 
types (e.g., liver, kidney, uterus, placenta, testes, and macrophages and cancerous and 

20 wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial fluid or spinal 
fluid) or another tissue or cell sample taken from an individual having such a disordei. 
relative to the standard gene expression level, i.e., the expression level in healthy tissue 
or bodily fluid from an individual not having the disorder. 

The tissue distribution indicates that polypeptides and polynucleotides 

25 corresponding to Gene NO: 69 are useful for diagnosis and treatment of disorders in the 
hepatic, urogenital, immune, and reproductive systems. 

Preferred epitopes include those comprising a sequence shown in SEQ ID NO: 
202 as residues: Arg-41 to Ser-50, Glu-138 to Asn-148, Ser-155 to Arg-172, Pro-219 
to Glu-228. 

30 

FEATURES OF PROTEIN ENCODED BY GENE NO: 70 

Gene NO: 70 is expressed primarily in the immune system, including 
macrophages, T-cells, and dendritic cells and to a lesser extent in fetal tissue. 

Therefore, polynucleotides or polypeptides of the invention are useful as 
35 reagents for differential identification of the tissue(s) or cell lype(s) present in a 

biological sample and for diagnosis of diseases and conditions which include, but are 
not limited to, immune disorders, inflammatory diseases, lymph node disorders, fetal 
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development, and cancers. Similarly, polypeptides and antibodies directed to these 
polypeptides are useful in providing immunological probes for differential identification 
of the tissue(s) or cell type(s). For a number of disorders of the above tissues or cells, 
panicularly of the immune and hematopoietic systems expression of this gene at 
5 significantly higher or lower levels may routinely be detected in certain tissues and 
certain cell types (e.g., macrophages, T-cells, dendritic cells, and fetal tissue, and 
cancerous and wounded tissues) or bodily fluids (e.g., serum, plasma, urine, synovial 
fluid or spinal fluid) or another tissue or cell sample taken from an individual having 
such a disorder, relative to the standard gene expression level, i.e., the expression level 

10 in healthy tissue or bodily fluid from an individual not having the disorder. There is 
some evidence that the polynucleotide is mapped to chromosome 19. Thus, the 
polynucleotide can be a marker for genetic analysis for chromosome 19. 

The tissue distribution indicates that polypeptides and polynucleotides 
corresponding to Gene NO: 70 are useful for treatment, prophylaxis, and diagnosis of 

15 immune and autoimmune diseases, such as lupus, transplant rejection, allergic 

reactions, arthritis, asthma, immunodeficiency diseases, leukemia, and AIDS. The 
polypeptides or polynucleotides of the present invention are also useful in the treatment, 
prophylaxis, and detection of thymus disorders, such as Graves Disease, lymphocytic 
thyroiditis, hyperthyroidism, and hypothyroidism. The expression observed 

20 predominantly in hematopoietic cells also indicates that the polynucleotides or 

polypeptides are important in treating and/or detecting hematopoietic disorders, such as 
graft versus host reaction, graft versus host disease, transplant rejection, myelogenous 
leukemia, bone marrow fibrosis, and myeloproliferative disease. The polypeptides or 
polynucleotides are also useful to enhance or protect proliferation, differentiation, and 

25 functional activation of hematopoietic progenitor cells (e.g., bone marrow cells), useful 
in treating cancer patients undergoing chemotherapy or patients undergoing bone 
marrow transplantation. The polypeptides or polynucleotides are also useful to increase 
the proliferation of peripheral blood leukocytes, which can be used in the combat of a 
range of hematopoietic disorders, including immunodeficiency diseases, leukemia, and 

30 septicemia. 

Preferred epitopes include those comprismg a sequence shown in SEQ ID NO: 
203 as residues: Thr-21 to Ser-27, Pro-33 to Ser-38, and Arg-73 to Lys-84. 
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Table 1 summarizes the informaiion corresponding to each "Gene No/' 
described above. The nucleotide sequence identified as "NT SEQ ID NO:X'' was 
assembled Irom panially homologous (' overlapping") sequences obtained from the 
"cDNA clone ID" identified in Table 1 and. in some cases, from additional related DNA 
5 clones. The overlapping sequences were assembled into a single contiguous sequence 
of high redundancy (usually three to five overlapping sequences at each nucleotide 
position), resulting in a final sequence identified as SEQ ID NO:X. 

The cDNA Clone ID was deposited on the date and given the corresponding 
deposit number listed in "ATCC Deposit No:Z and Date." Some of the deposits contain 
10 muhiple different clones corresponding to the same gene. "Vector" refers to the type of 
vector contained in the cDNA Clone ID. 

"Total NT Seq." refers to the total number of nucleotides in the contig identified 
by "Gene No." The deposited clone may contain all or most of these sequences, 
reflected by the nucleotide position indicated as "5' NT of Clone Seq." and the "3' NT 
15 of Clone Seq." of SEQ ID NO:X. The nucleotide position of SEQ ID NO:X of the 
putative start codon (methionine) is identified as "5' NT of Start Codon." Similarly , 
the nucleotide position of SEQ ID NO:X of the predicted signal sequence is identified as 
"5' NT of First AA of Signal Pep." 

The translated amino acid sequence, beginning with the methionine, is identified 
20 as "AA SEQ ID NO: Y," although other reading frames can also be easily translated 
using known molecular biology techniques. The polypeptides produced by these 
alternative open reading frames are specifically contemplated by the present invention. 

The first and last amino acid position of SEQ ID NO:Y of the predicted signal 
peptide is identified as "First AA of Sig Pep'' and "Last AA of Sig Pep." The predicted 
25 first amino acid position of SEQ ID NO; Y of the secreted portion is identified as 

"Predicted First AA of Secreted Portion." Finally, the amino acid position of SEQ ID 
NO:Y of the last ammo acid in the open reading Irame is identified as "Last AA of 
ORE." 

SEQ ID NO:X and the translated SEQ ID NO:Y are sufficiently accurate and 
30 otheru'isc suitable tor a variety of uses w ell known in the art and described further 

below. For instance. SEQ ID NO:X is useful for designing nucleic acid hybridization 
probes that w^ill detect nucleic acid sequences contained in SEQ ID NO:X or the cDNA 
contained in the deposited clone. These probes will also hybridize to nucleic acid 
molecules in biological samples, thereby enabling a variety of forensic and diagnostic 
35 methods of the mvention. Similarly, polypeptides identified from SEQ ID NO: Y may 
be used to generate antibodies which bind specifically to the secreted proteins encoded 
by the cDNA clones identified in Table 1 . 
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Nevertheless, DNA sequences generated by sequencing reactions can contain 
sequencing errors. The errors exist as misidcntified nucleotides, or as insertions or 
deletions of nucleotides in the generated DNA sequence. The erroneously inserted or 
deleted nucleotides cause frame shifts in the reading frames of the predicted amino acid 
5 sequence. In these cases, the predicted amino acid sequence diverges from the actual 
amino acid sequence, even though the generated DNA sequence may be greater than 
99.9% identical to the actual DNA sequence (for example, one base insertion or deletion 
in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide 

10 sequence or the amino acid sequence, the present invention provides not only the 

generated nucleotide sequence identified as SEQ ID NO:X and the predicted translated 
amino acid sequence identified as SEQ ID NO:Y, but also a sample of plasmid DNA 
containing a human cDNA of the invention deposited with the ATCC, as set forth in 
Table 1. The nucleotide sequence of each deposited clone can readily be determined by 

15 sequencing the deposited clone in accordance with known methods. The predicted 
amino acid sequence can then be verified from such deposits. Moreover, the amino 
acid sequence of the protein encoded by a particular clone can also be directly 
determined by peptide sequencing or by expressing the protein in a suitable host cell 
containing the deposited human cDNA, collecting the protein, and determining its 

20 sequence. 

The present invention also relates to the genes corresponding to SEQ ID NO:X, 
SEQ ID NO:Y, or the deposited clone. The corresponding gene can be isolated in 
accordance with known methods using the sequence information disclosed herein. 
Such methods include preparing probes or primers from the disclosed sequence and 
25 identifying or amplifying the corresponding gene from appropriate sources of genomic 
material. 

Also provided in the present invention are species homologs. Species 
homologs may be isolated and identified by making suitable probes or primers from the 
sequences provided herein and screening a suitable nucleic acid source for the desired 
30 homologue. 

The polypeptides of the invention can be prepared in any suitable manner. Such 
polypeptides include isolated naturally occurring polypeptides, recombinantly produced 
polypeptides, synthetically produced polypeptides, or polypeptides produced by a 
combination of these methods. Means for preparing such polypeptides are well 
35 understood in the art. 

The polypeptides may be in the lorm of the secreted protein, including the 
mature form, or may be a part of a larger protein, such as a fusion protein (sec below). 
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It is oticn advantageous to include an additional amino acid sequence which contains 
secretorv or leader sequences, pro-sequences, sequences which aid in purification , 
such as multiple histidine residues, or an additional sequence for stability during 
recombinant production. 
5 The polypeptides of the present invention are preferably provided in an isolated 

loim, and preferably are substantially purified. A recombinantly produced version of a 
polypeptide, including the secreted polypeptide, can be substantially purified by the 
one-step method described in Smith and Johnson, Gene 67:31-40 (1988). 
Polypeptides of the invention also can be purified from natural or recombinant sources 
10 using antibodies of the invention raised against the secreted protein in methods which 
are well known in the art. 

Sig nal Sequences 

Methods for predicting whether a protein has a signal sequence, as well as the 

15 cleavage point for that sequence, are available. For instance, the method of McGeoch, 
Virus Res. 3:27 1-286 (1985), uses the information from a short N-tenninal charged 
region and a subsequent uncharged region of the complete (uncleaved) protein. The 
method of von Heinje, Nucleic Acids Res. 14:4683-4690 (1986) uses the information 
from the residues surrounding the cleavage site, typically residues -13 to +2, where +1 

20 indicates the amino terminus of the secreted protein. The accuracy of predicting the 

cleavage points of known mammalian secretory proteins for each of these methods is in 
the range of 75-80%. (von Heinje, supra.) However, the two methods do not always 
produce the same predicted cleavage point(s) for a given protein. 

In the present case, the deduced amino acid sequence of the secreted polypeptide 

25 was analyzed by a computer program called SignalP (Henrik Nielsen et al.. Protein 
Engineering 10:1-6 (1997)), which predicts the cellular location of a protein based on 
the amino acid sequence. As part of this computational prediction of localization, the 
methods of McGeoch and von Heinje are incorporated. The analysis of the amino acid 
sequences of the secreted proteins described herein by this program provided the results 

30 shown in Table 1. 

As one of ordinary skill would appreciate, however, cleavage sues sometimes 
vary from organism to organism and cannot be predicted with absolute certainty. 
Accordingly, the present invention provides secreted polypeptides having a sequence 
shown in SEQ ID NO:Y which have an N-terminus beginning within 5 residues (i.e., -f 

35 or - 5 residues) of the predicted cleavage point. Similarly, it is also recognized that in 
some cases, cleavage of the signal sequence from a secreted protein is not entirely 
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uniform, resulting in more than one secreted species. These polypeptides, and the 
polynucleotides encoding such polypeptides, are contemplated by the present invention. 

Moreover, the signal sequence identified by the above analysis may not 
necessarily predict the naturally occurring signal sequence. For example, the naturally 
5 occurring signal sequence may be further upstream from the predicted signal sequence. 
However, it is likely that the predicted signal sequence will be capable of directing the 
secreted protein to the ER. These polypeptides, and the polynucleotides encoding such 
polypeptides, are contemplated by the present invention. 

10 Polynucleotide and Polypeptide Variants 

"Variant" refers to a polynucleotide or polypeptide differing from the 
polynucleotide or polypeptide of the present invention, but retaining essential properties 
thereof. Generally, variants are overall closely similar, and, in many regions, identical 
10 the polynucleotide or polypeptide of the present invention. 

15 "Identity" per se has an art-recognized meaning and can be calculated using 

published techniques. (See, e.g.: (COMPUTATIONAL MOLECULAR BIOLOGY, 
Lesk, A.M., ed., Oxford University Press, New York, (1988); BIOCOMPUTING: 
INFORMATICS AND GENOME PROJECTS, Smith, D.W., ed.. Academic Press, 
New York, (1993); COMPUTER ANALYSIS OF SEQUENCE DATA, PART I, 

20 Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey, (1994); 

SEQUENCE ANALYSIS IN MOLECULAR BIOLOGY, von Heinje, G., Academic 
Press, (1987); and SEQUENCE ANALYSIS PRIMER, Gribskov, M. and Devereux, 
J., eds., M Stockton Press, New York, (1991).) While there exists a number of 
methods to measure identity between two polynucleotide or polypeptide sequences, the 

25 term "identity" is well known to skilled artisans. (Carillo, H., and Lipton, D., SIAM J 
Applied Math 48:1073 (1988).) Methods commonly employed to determine identity or 
similarity between two sequences include, but are not limited to, those disclosed in 
''Guide to Huge Computers," Martin J. Bishop, ed., Academic Press, San Diego, 
(1994), and Carillo, H., and Lipton, D„ SIAM J Applied Math 48: 1073 (1988). 

30 Methods for aligning polynucleotides or polypeptides are codified in computer 

programs, including the GCG program package (Devereux, J., et al.. Nucleic Acids 
Research (1984) 12(1):387 (1984)), BLASTP, BLASTN, FASTA (Atschul, S.F. et 
al., J. Molec. Biol. 215:403 (1990), Bestfit program (Wisconsin Sequence Analysis 
Package, Version 8 for Unix, Genetics Computer Group, University Research Park, 

35 575 Science Drive, Madison, Wl 5371 1 (using the local homology algorithm of Smith 
and Waterman, Advances in Applied Mathematics 2:482-489 (1981).) 
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When using any of the sequence alignment programs to dctennine whether b 
particular sequence is, for instance, 959f identical to a rclerence sequence, the 
parameters are set so that the percentage of identity is calculated over the full length of 
the reference polynucleotide and that gaps in identity of up to 5% of the total number ol 

5 nucleotides in the reference polynucleotide are allowed. 

A preferred method for determing the best overall match between a quer\ 
sequence (a sequence of the present invention ) and a subject sequence, also referred to 
as a global sequence alignment, can be determined usmg the FASTDB computer 
program based on the algorithm of Brutlag et al. (Comp. App. Biosci. 6:237-245 

10 (1990).) The term *^sequence" includes nucleotide and amino acid sequences. In a 
sequence alignment the quer\' and subject sequences are either both nucleotide 
sequences or both amino acid sequences. The result of said global sequence alignment 
is in percent identity. Preferred parameters used in a FASTDB search of a DNA 
sequence to calculate percent identiy are: Matrix=Unitary, k-tuple=4. Mismatch 

1 5 Penalty^ 1 , Joining Penalty=30, Randomization Group Length=0, and Cutoff Score= 1 , 
Gap Pena]ty=5, Gap Size Penally 0.05, and Window Size-500 or query sequence 
length in nucleotide bases, whichever is shorter. Preferred parameters employed to 
calculate percent identity and similarity of an amino acid alignment arc: Matrix^PAM 
150, k-tuple=2, Mismatch Penahy=l, Joining Penalty=20, Randomization Group 

20 Length=0, CutofT Score=l, Gap Penalty =5, Gap Size Penaliy=0.05, and Window 
Size=500 or query sequence length in ammo acid residues, whichever is shorter. 

As an illustration, a polynucleotide having a nucleotide sequence of al least 95?f 
"identity" to a sequence contained in SEQ ID NO:X or the cDNA contained in the 
deposited clone, means that the polynucleotide is identical to a sequence contained m 

25 SEQ ID NO:X or the cDNA except that the polynucleotide sequence may include up to 
five point mutations per each 100 nucleotides of the total length (not just within a given 
100 nucleotide stretch). In other words, to obtain a polynucleotide having a nucleotide 
sequence at least 95% identical to SEQ ID NO:X or the deposited clone, up to 5% of the 
nucleotides in the sequence contained in SEQ ID NO:X or the cDNA can be deleted, 

30 inserted, or substituted with other nucleotides. These changes may occur anywhere 
throughout the polynucleotide. 

Further embodiments of the present invention include polynucleotides having at 
least 85% identity, more preferably at least 90% identity, and most preferably at least 
95%, 96%, 97%, 98% or 99% identity to a sequence contained in SEQ ID NO:X or the 

35 cDNA contained in the deposited clone. Of course, due to the degeneracy of the genetic 
code, one of ordinary skill in the art will immediately recognize that a large number of 
the polynucleotides having at least 85%, 90%, 95%, 96%, 97%, 98%, or 99% identity 
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will encode a polypeptide identical to an amino acid sequence contained in SEQ ID 
NO:Y or the expressed protein produced by the deposited clone. 

Similarly, by a polypeptide having an amino acid sequence having at least, for 
example, 95% "identity" to a reference polypeptide, is intended that the amino acid 
5 sequence of the polypeptide is identical to the reference polypeptide except that the 

polypeptide sequence may include up to five ammo acid alterations per each 100 amino 
acids of the total length of the reference polypeptide. In other words, to obtain a 
polypeptide having an amino acid sequence at least 95% identical to a reference amino 
acid sequence, up to 5% of the amino acid residues in the reference sequence may be 
10 deleted or substituted with another amino acid, or a number of amino acids up to 5% of 
the total amino acid residues in the reference sequence may be inserted into the reference 
sequence. These alterations of the reference sequence may occur at the amino or 
carboxy terminal positions of the reference amino acid sequence or anywhere between 
those terminal positions, interspersed either individually among residues in the 
15 reference sequence or in one or more contiguous groups within the reference sequence. 

Further embodiments of the present invention include polypeptides having at 
least 80% identity, more preferably at least 85% identity, more preferably at least 90% 
identity, and most preferably at least 95%, 96%, 97%, 98% or 99% identity to an 
amino acid sequence contained in SEQ ID NO: Y or the expressed protein produced by 
20 the deposited clone. Preferably, the above polypeptides should exhibit at least one 
biological activity of the protein. 

In a preferred embodiment, polypeptides of the present invention include 
polypeptides having at least 90% similarity, more preferably at least 95% similarity, and 
still more preferably at least 96%, 97%, 98%, or 99% similarity to an amino acid 
25 sequence contained in SEQ ID NO:Y or the expressed protein produced by the 
deposited clone. 

The variants may contain alterations in the coding regions, non-coding regions, 
or both. Especially preferred are polynucleotide variants containing alterations which 
produce silent substitutions, additions, or deletions, but do not alter the properties or 

30 activities of the encoded polypeptide. Nucleotide variants produced by silent 

substitutions due to the degeneracy of the genetic code are preferred. Moreover, 
variants in which 5-10, 1-5, or 1-2 amino acids are substituted, deleted, or added in any 
combination are also preferred. Polynucleotide variants can be produced for a variety 
of reasons, e.g., to optimize codon expression for a particular host (change codons in 

35 the human mRNA to those preferred by a bacterial host such as E. coli). 

Naturally occurring variants are called "allelic variants," and refer to one of 
several alternate forms of a gene occupying a given locus on a chromosome of an 
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organism. (Genes II, Lewin. B.. ed.. John Wiley & Sons. New York (1985).) These 
allelic varianls can var\' at cither the polynucleotide and/or polypeptide level. 
Aliematively, non-nalurally occuning variants may be produced by mutagenesis 
techniques or by direct synthesis. 
5 Using known methods ol protein engineering and recombinant DNA 

technology, variants may be generated to improve or alter the characteristics of the 
polypeptides of the present invention. For instance, one or more amino acids can be 
deleted from the N-ierminus or C-iermmus of the secreted protein without substantial 
loss of biological function. The authors of Ron et ah, J. Biol. Chem. 268: 2984-2988 

10 (1993), reported variant KGF proteins having heparin binding activity even after 

deleting 3, 8, or 27 amino-terminal amino acid residues. Similarly, Interferon gamma 
exhibited up to ten times higher activity after deleting 8-10 amino acid residues from the 
carboxy terminus of this protein. (Dobeli et al., J. Biotechnology 7:199-216 (1988).) 
Moreover, ample evidence demonstrates that variants often retain a biological 

15 activity similar to that of the naturally occurring protein. For example, Gayle and 

coworkers (J. Biol. Chem 268:22105-221 1 1 (1993)) conducted extensive mutational 
analysis of human cytokine IL-la. They used random mutagenesis to generate over 
3,500 individual IL-la mutants that averaged 2.5 amino acid changes per variant over 
the entire length of the molecule. Multiple mutations were examined at every possible 

20 amino acid position. The investigators found that "[m]ost of the molecule could be 

altered with little effect on either [binding or biological activity]." (Sec, Abstract.) In 
fact, only 23 unique amino acid sequences, out of more than 3,500 nucleotide 
sequences examined, produced a protein that significantly differed in activity from wild- 
type. 

25 Furthermore, even if deleting one or more amino acids from the N-terminus or 

C-terminus of a polypeptide results in modification or loss of one or more biological 
functions, other biological activities may still be retained. For example, the ability of a 
deletion variant to induce and/or to bind antibodies which recognize the secreted form 
will likely be retained when less than the majority of the residues of the secreted form 

30 arc removed from the N-terminus or C-icrminus. Whether a particular polypeptide 
lacking N- or C-terminal residues ol a protein retains such immunogenic activities can 
readily be determined by routine methods described herein and otherwise known in the 
art. 

Thus, the invention further includes polypeptide variants which show 
35 substantial biological activity. Such variants include deletions, insertions, inversions, 
repeats, and substitutions selected according to general rules known in the art so as 
have little effect on activity. For example, guidance concerning how to make 



w o 98/39446 PCT/l^S98/04482 



91 



phenotypically silent amino acid substitutions is provided in Bowie, J. U. el al.. 
Science 247:1306-1310 (1990). wherein the authors indicate that there are two main 
strategies for studying the tolerance of an amino acid sequence to change. 

The first strategy exploits the tolerance of amino acid substitutions by natural 
5 selection during the process of evolution. By comparing amino acid sequences in 
different species, conserved amino acids can be identified. These conserved amino 
acids are likely important for protein function. In contrast, the amino acid positions 
where substitutions have been tolerated by natural selection indicates that these 
positions are not critical for protein function. Thus, positions tolerating amino acid 

10 substitution could be modified w^hile still maintaining biological activity of the protein. 

The second strategy uses genetic engineering to introduce amino acid changes at 
specific positions of a cloned gene to identify regions critical for protein function. For 
example, site directed mutagenesis or alanine-scanning mutagenesis (introduction of 
single alanine mutations at ever>^ residue in the molecule) can be used. (Cunningham 

15 and Wells, Science 244:1081-1085 (1989).) The resulting mutant molecules can then 
be tested for biological activity. 

As the authors state, these two strategies have revealed that proteins are 
surprisingly tolerant of amino acid substitutions. The authors further indicate w^hich 
amino acid changes are likely to be permissive at certain amino acid positions in the 

20 protein. For example, most buried (within the tertiar>' stmcture of the protein) amino 
acid residues require nonpolar side chains, whereas few features of surface side chains 
are generally conserved. Moreover, tolerated conser\^alive amino acid substitutions 
involve replacement of the aliphatic or hydrophobic amino acids Ala, VaU Leu and He; 
replacement of the hydroxyl residues Ser and Thr; replacement of the acidic residues 

25 Asp and Glu; replacement of the amide residues Asn and Gin, replacement of the basic 
residues Lys, Arg, and His; replacement of the aromatic residues Phe, Tyr, and Trp, 
and replacement of the small-sized amino acids Ala, Ser, Thr, Met, and Gly. 

Besides conservative amino acid substitution, variants of the present invention 
include (i) substitutions with one or more of the non-conserved amino acid residues, 

30 where the substituted amino acid residues may or may not be one encoded by the 
genetic code, or (ii) substitution with one or more of amino acid residues having a 
substituent group, or (iii) fusion of the mature polypeptide wath another compound, 
such as a compound to increase the stability and/or solubility of the polypeptide (for 
example, polyethylene glycol), or (iv) fusion of the polypeptide wnth additional amino 

35 acids, such as an IgG Fc fusion region peptide, or leader or secretory sequence, or a 
sequence facilitating purification. Such v;iriant polypeptides are deemed to be within 
the scope of those skilled in the art from the teachings herein. 
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For example, polypeptide vaiiants containing amino acid substitutions ol 
charged amino acids with other charged oi neutral ammo acids may produce proteins 
with improved characteristics, such as less aggregation. Aggregation of pharmaceutical 
iormulations both reduces activity and increases cleaiance due to the aggregate's 
5 immunogenic activity. (Pinckard et al., Clin. Exp, Immunol. 2:331-340 (I967J: 
Robbms el al.. Diabetes 36: 838-845 (1987): Cleland el ah, Crit. Rev. Therapeutic 
Drug Carrier Systems 10:307-377 (1993).) 

Polynucleotide and Polypeptide Fragments 

10 In the present invention, a "polynucleotide fragment" refers lo a shon 

polynucleotide having a nucleic acid sequence contained in the deposited clone oi 
shown in SEQ ID NO:X. The short nucleotide fragirienls are preferably at least about 
15 nt, and more preferably at least about 20 nt, still more preferably al least about 30 nt. 
and even more preferably, at least about 40 nt in length. A fragment "at least 20 nt m 

15 length," for example, is intended to include 20 or more contiguous bases from the 

cDNA sequence contained in the deposited clone or the nucleotide sequence shown m 
SEO ID NO:X. These nucleotide fragments are useful as diagnostic probes and primer^ 
as discussed herein. 01 course, larger fragments (e.g., 50. 150, 500, 600, 2000 
nucleotides) are preferred. 

20 Moreover, representative examples of polynucleotide fragments of the 

invention, include, for example, fragments having a sequence from about nucleotide 
number 1-50, 51-100, 101-150, 151-200, 201-250, 251-300, 301-350, 351-400, 401- 
450, 451-500, 501-550, 551-600, 651-700, and 701 to the end of SEQ ID NO:X or the 
cDNA contained in the deposited clone. In this context "about" includes the particularly 

25 recited ranges, larger or smaller by several (5, 4, 3, 2, or 1) nucleotides, at either 

terminus or at both termini. Preferably, these fragments encode a polypeptide which 
has biological activity. 

In the present invention, a "polypeptide fragment" refers to a short aimno acid 
sequence contained in SEQ ID NO:Y or encoded by the cDNA contained in the 

30 deposited clone. Protein Iragments may be "free-standing." or comprised within a 
larger polypeptide of which the fragment forms a part or region, most preferably as a 
single continuous region. Representative examples of polypeptide fragments of the 
invention, include, for example, fragments from about amino acid number 1-20, 21-40, 
41-60, 61-80, 81-100, 102-120, 121-140, 141-160, and 161 to the end of the coding 

35 region. Moreover, polypeptide fragments can be about 20, 30, 40, 50, 60, 70, 80, 90, 
100, 1 10, 120. 130, 140, or 150 amino acids in length. In this context "about" 
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includes the particularly recited ranges, larger or smaller by several (5, 4, 3, 2, or 1) 
amino acids, at either extreme or at both extremes. 

Preferred polypeptide fragments include the secreted protein as well as the 
mature form. Further preferred polypeptide fragments include the secreted protein or 
5 the mature form having a continuous series of deleted residues from the amino or the 
carboxy terminus, or both. For example, any number of amino acids, ranging from 1- 
60, can be deleted from the amino terminus of either the secreted polypeptide or the 
mature form. Similarly, any number of amino acids, ranging from 1-30, can be deleted 
from the carboxy terminus of the secreted protein or mature form. Furthermore, any 
10 combination of the above amino and carboxy terminus deletions are preferred. 

Similarly, polynucleotide fragments encoding these polypeptide fragments are also 
preferred. 

Also preferred are polypeptide and polynucleotide Iragments characterized by 
structural or functional domains, such as fragments that comprise alpha-helix and alpha- 

15 helix forming regions, beta-sheet and beta-sheet-forming regions, turn and turn- 
forming regions, coil and coil-forming regions, hydrophilic regions, hydrophobic 
regions, alpha amphipathic regions, beta amphipathic regions, flexible regions, suri ace- 
forming regions, substrate binding region, and high antigenic index regions. 
Polypeptide fragments of SEQ ID NO:Y falling within conserved domains are 

20 specifically contemplated by the present invention. Moreover, polynucleotide 
Iragments encoding these domains are also contemplated. 

Other preferred fragments are biologically active fragments. Biologically active 
fragments are those exhibiting activity similar, but not necessarily identical, to an 
activity of the polypeptide of the present invention. The biological activity of the 

25 fragments may include an improved desired activity, or a decreased undesirable activity . 

Epitopes & Antibodies 

In the present invention, "epitopes" refer to polypeptide fragments having 
antigenic or immunogenic activity in an animal, especially in a human. A preferred 

30 embodiment of the present invention relates to a polypeptide fragment comprising an 
epitope, as well as the polynucleotide encoding this fragment. A region of a protein 
molecule to which an antibody can bind is defined as an "antigenic epitope." In 
contrast, an "immunogenic epitope" is defined as a part of a protein that elicits an 
antibody response. (See, for instance, Geysen et al.. Proc. Natl. Acad. Sci. USA 

35 81:3998- 4002 (1983).) 
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Fragments which i unction as epitopes may be produced by any conventional 
means. (See, e.g., Houphten, R. A., Proc. Natl. Acad. Sci. USA 82:5131-513.^ 
(1985) further described in U.S. Patent No. 4, 63 1.2 11.) 

In the present invention, antigenic epitopes preferably contain a sequence of at 

5 least seven, more preferably at least nine, and most preferably between about 15 to 
about 30 amino acids. Antigenic epitopes are useful to raise antibodies, including 
monoclonal antibodies, that specifically bind the epitope. (See, for instance, Wilson et 
ah, Cell 37:767-778 (1984): Sutcliffe, J. G. et ah. Science 219:660-666 ( 1983).) 

Similarly, immunogenic epitopes can be used to induce antibodies accordmg to 

10 methods well known in the art. (See. for instance. Sutcliffe et ah, supra; Wilson et ah, 
supra; Chow, M. et ah, Proc. Natl. Acad. Sci. USA 82:910-914; and Bittle, F. J. et 
al., J. Gen. Virol. 66:2347-2354 (1985).) A preferred immunogenic epitope includes 
the secreted protein. The immunogenic epitopes may be presented together with a 
carrier protein, such as an albumin, to an animal system (such as rabbit or mouse) or, if 

15 it is long enough (at least about 25 amino acids), without a carrier. However. 

immunogenic epitopes comprising as few as 8 to 10 amjno acids have been shown to be 
sufficient to raise antibodies capable of binding to, at the very least, linear epitopes in a 
denatured polypeptide (e.g., in Western blotting. ) 

As used herein, the term "antibody" (Ab) or "monoclonal antibody" (Mab) is 

20 meant to include mtact molecules as well as antibody fragments (such as. for example, 
Fab and F(ab')2 Iragments) which are capable ol specifically binding to protein. Fab 
and F(ab')2 fragments lack the Fc fragment of mlact antibody, clear more rapidly from 
the circulation, and may have less non-specific tissue binding than an intact antibody. 
(Wahl et al., J. Nucl. Med. 24:316-325 (1983).) Thus, these fragments are preferred, 

25 as well as the products of a FAB or other immunoglobulin expression librarv'. 

Moreover, antibodies of the present invention include chimeric, single chain, and 
humanized antibodies. 

Fusion Proteins 

30 Any polypeptide of the present invention can be used to generate fusion 

proteins. For example, the polypeptide of the present invention, when fused to a 
second protein, can be used as an antigenic tag. Antibodies raised against the 
polypeptide of the present invention can be used to indirectly detect the second protein 
by binding to the polypeptide. Moreover, because secreted proteins target cellular 

35 locations based on trafficking signals, the polypeptides of the present invention can be 
used as targeting molecules once fused to other proteins. 
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Examples of domains that can be fused to polypeptides of the present invention 
include not only heterologous signal sequences, but also other heterologous functional 
regions. The fusion does not necessarily need to be direct, but may occur through 
linker sequences. 

5 Moreover, fusion proteins may also be engineered to improve characteristics of 

the polypeptide of the present invention. For instance, a region of additional amino 
acids, particularly charged amino acids, may be added to the N-terminus of the 
polypeptide to improve stability and persistence during purification from the host cell or 
subsequent handling and storage. Also, peptide moieties may be added to the 

10 polypeptide to facilitate purification. Such regions may be removed prior to final 

preparation of the polypeptide. The addition of peptide moieties to facilitate handling of 
polypeptides are familiar and routine techniques in the art. 

Moreover, polypeptides of the present invention, including fragments, and 
specifically epitopes, can be combined with parts of the constant domain of 

15 immunoglobulins (IgG), resulting in chimeric polypeptides. These fusion proteins 
facilitate purification and show an increased half-life in vivo. One reported example 
describes chimeric proteins consisting of the first two domains of the human CD4- 
polypeptide and various domains of the constant regions of the heavy or light chains of 
mammalian immunoglobulins. (EP A 394,827: 1 raunecker et aL, Nature 33 1 :84-86 

20 (1988).) Fusion proteins having disulfide-linked dimeric structures (due to the IgG) 
can also be more efficient in binding and neutralizing other molecules, than the 
monomeric secreted protein or protein fragment alone. (Fountoulakis et al., J. 
Biochem. 270:3958-3964 (1995).) 

Similarly, EP-A-O 464 533 (Canadian counterpart 2045869) discloses fusion 

25 proteins comprising various portions of constant region of immunoglobulin molecules 
together with another human protein or part thereof. In many cases, the Fc part in a 
fusion protein is beneficial in therapy and diagnosis, and thus can result in, foi 
example, improved pharmacokinetic properties. (EP-A 0232 262.) Alternatively, 
deleting the Fc part after the fusion protein has been expressed, detected, and purified, 

30 would be desired. For example, the Fc portion may hinder therapy and diagnosis if the 
fusion protein is used as an antigen for immunizations. In drug discovery, for 
example, human proteins, such as hIL-5, have been fused with Fc ponions for the 
purpose of high-throughput screening assays to identify antagonists of hIL-5. (See, D. 
Benneu et ah, J. Molecular Recognition 8:52-58 (1995); K. Johanson et al., J. Biol. 

35 Chem. 270:9459-9471 (1995).) 

Moreover, the polypeptides of the present invention can be fused to marker 
sequences, such as a peptide which facilitates purification of the fused polypeptide. In 
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preferred embodiments, the marker amino acid sequence is a hexa-hisiidine peptide, 
such as the tag piovided in a pQE vector (QIAGEN, Inc., 9259 Eton Avenue, 
Chaisworth. CA, 91311), among others, many of which are commercially available. 
As described in Gentz et al.. Proc. Natl. Acad. Sci. USA 86:821-824 (1989), foi 
5 instance, hexa-hisiidine provides foi convenient purification of the fusion protein. 
Another peptide tag useful for purification, the "HA" tag, corresponds to an epitope 
derived from the influenza hemagglutinin protein. (Wilson et al., Cell 37:767 (1984).) 

Thus, any of these above fusions can be engineered using the polynucleotides 
or the polypeptides of the claimed invention. 

10 

Vectors. Host Cells, and Protein Production 

The present invention also relates to vectors containing the polynucleotide of the 
present invention, host cells, and the production of polypeptides by recombinant 
techniques. The vector may be, for example, a phage, plasmid, viral, or retroviral 
15 vector. Retroviral vectors may be replication competent or replication defective. In the 
latter case, viral piopagation generally will occur only in complementing host cells. 

The polvnucleotides may be joined to a vector containing a selectable marker for 
propagation in a host. Generally, a plasmid vector is introduced in a precipitate, such 
as a calcium phosphate precipitate, or in a complex with a charged lipid. If the vector is 
20 a virus, it may be packaged in vitro using an appropriate packaging cell line and then 
transduced into host cells. 

The polynucleotide insert should be operatively linked to an appropriate 
promoter, such as the phage lambda PL promoter, the E. coli lac, trp, phoA and tac 
promoters, the SV40 early and late promoters and promoters of retroviral LTRs, to 
25 name a few. Other suitable promoters will be known to the skilled artisan. The 

expression constructs will further contain sites for transcription initiation, termination, 
and, in the transcribed region, a ribosome binding site for translation. The coding 
portion of the transcripts expressed by the constructs will preferably include a 
translation initiating codon at the beginning and a termination codon (UAA, UGA or 
30 UAG) appropriately positioned at the end of the polypeptide to be translated. 

As indicated, the expression vectors will preferably include at least one 
selectable marker. Such markers include dihydiofolate reductase, G418 or neomycin 
resistance lor eukaryotic cell culture and tetracycline, kanamycin or ampicillin resistance 
genes for culturing in E. coli and other bacteria. Representative examples of 
35 appropriate hosts include, but are not limited to, bacterial cells, such as E. coli, 

Sueptomyces and Salmonella typhimurium cells; fungal cells, such as yeast cells: insect 
cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as CHO, COS. 



wo 98/39446 



PCm^S98/04482 



293, and Boucs melanoma cells: and plant cells. Appropriate culture mediums and 
conditions lor the above-described host cells are known in the an. 

Among vectors preferred lor use in bacteria include pQElO, pQE60 and pOE-9, 
available from QIAGEN, Inc.; pBluescnpt vectors, Phagescript vectors, pNH8A, 

5 pNH 1 6a, pNH 1 8 A, pNH46A, available from Stratagene Cloning Systems, Inc.; and 
ptrc99a, pKK223-3, pKK233-3, pDR540, pRIT5 available Irom Pharmacia Biotech. 
Inc. Among preferred eukar\^ot]c vectors are pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene: and pSVK3, pBPV, pMSG and pSVL available 
from Pharmacia. Other suitable vectors will be readily apparent to the skilled artisan. 

0 Introduction of the construct into the host cell can be effected by calcium 

phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-mediated 
transfection, electroporation, transduction, infection, or other methods. Such methods 
are described in many standard laborator\^ manuals, such as Davis et al., Basic Methods 
In Molecular Biology (1986). It is specifically contemplated that the polypeptides of the 

5 present invention may in fact be expressed by a host cell lacking a recombinant vector. 

A polypeptide of this invention can be recovered and purified from recombinant 
cell cultures by well-known methods including ammonium sulfate or ethanol 
precipitation, acid extraction, anion or cation exchange chromatography, 
phosphocellulose chromatography, hydrophobic interaction chromatography, affinity 
20 chromatography, hydroxylapatite chromatography and lectin chromatography. Most 
preferably, high performance liquid chromatography ("HPLC") is employed for 
purification. 

Polypeptides of the present invention, and preferably the secreted fonn, can also 
be recovered from: products purified from natural sources, including bodily fluids, 

25 tissues and cells, whether directly isolated or cultured; products of chemical synthetic 
procedures; and products produced by recombinant techniques from a prokaryotic or 
eukaryotic host, including, for example, bacterial, yeast, higher plant, insect, and 
mammalian cells. Depending upon the host employed in a recombinant production 
procedure, the polypeptides of the present invention may be glycosylated or may be 

30 non-glycosylated. In addition, polypeptides of the invention may also include an initial 
modified methionine residue, in some cases as a result of host-mediated processes. 
Thus, it is well known in the art that the N-terminal methionine encoded by the 
translation initiation codon generally is removed with high efficiency from any protein 
after translation in all eukaryotic cells. While the N-terminal methionine on most 

35 proteins also is efficiently removed m most prokaryotes, for some proteins, this 

prokaryotic removal process is inefficient, depending on the nature of the amino acid to 
which the N-terminal methionine is covalently linked. 
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I ses of the Polynucleotides 

Each of the polynucleotides identified herein can be used in numerous ways as 
reagents. The following description should be considered exemplar}' and utilizes 

S known techniques. 

The polynucleotides of the present invention are useful for chromosome 
identification. There exists an ongoing need to identity new chromosome markers, 
since few chromosome marking reagents, based on actual sequence data (repeat 
polymorphisms), are presently available. Each polynucleotide of the present invention 

10 can be used as a chromosome marker 

Briefly, sequences can be mapped to chromosomes by preparing PGR primers 
(preferably 15-25 bp) irom the sequences shown in SEQ ID NO:X. Primers can be 
selected using computer analysis so that primers do not span more than one predicted 
exon in the genomic DNA. These primers are then u.sed for PGR screening of somatic 

15 cell hybrids containing individual human chromosomes. Only those hybrids containing 
the human gene corresponding to the SEQ ID NO:X will yield an amplified fragment. 

Similarly, somatic hybrids provide a rapid method of PGR mapping the 
polynucleotides to particular chromosomes. Three or more clones can be assigned pei 
day using a single thermal cycler. Moreover, sublocalization of the polynucleotides can 

20 be achieved with panels ol specific chromosome fragments. Other gene mapping 

strategies that can be used include in situ hybridization, prescreening with labeled flow- 
sorted chromosomes, and preselection by hybridization to construct chromosome 
specific-cDNA libraries. 

Precise chromosomal location of the polynucleotides can also be achieved using 

25 fluorescence in situ hybridization (FISH) of a mctaphase chromosomal spread. This 
technique uses polynucleotides as short as 500 or bOO bases: however, polynucleotides 
2,000-4,000 bp are preferred. For a review of this technique, see Verma et al., 
"Human Ghromosomes: a Manual of Basic Techniques," Pergamon Press, New York 
(1988). 

30 For chromosome mapping, the polynucleotides can be used individually (to 

mark a single chromosome or a single site on that chromosome) or in panels (loi 
marking multiple sites and/or multiple chromosomes). Preferred polynucleotides 
conespond to the noncoding regions of the cDNAs because the coding sequences are 
more likely conserved within gene families, thus increasing the chance of cross 

35 hybridization during chromosomal mapping. 

Once a polynucleotide has been mapped to a precise chromosomal location, the 
physical position of the polynucleotide can be used in linkage analysis. Linkage 
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analysis establishes coinheriiance between a chromosomal location and presentation of a 
particular disease. (Disease mapping data are found, for example, in V. McKusick. 
Mendelian Inheritance in Man (available on line through Johns Hopkins University 
Welch Medical Library) .) Assuming 1 megabase mapping resolution and one gene pei 

5 20 kb, a cDNA precisely localized to a chromosomal region associated with the disease 
could be one of 50-500 potential causative genes. 

Thus, once coinheritance is established, differences in the polynucleotide and 
the corresponding gene between affected and unaffected individuals can be examined. 
First, visible structural alterations in the chromosomes, such as deletions or 

10 translocations, are examined in chromosome spreads or by PCR. If no structural 

alterations exist, the presence of point mutations are ascertained. Mutations observ^ed in 
some or all affected individuals, but not in normal individuals, indicates that the 
mutation may cause the disease. However, complete sequencing of the polypeptide and 
the corresponding gene Irom several normal individuals is required to distinguish the 

15 mutation from a polymorphism. If a new polymorphism is identified, this polymorphic 
polypeptide can be used for further linkage analysis. 

Furthermore, increased or decreased expression of the gene in affected 
individuals as compared to unaffected individuals can be assessed using 
polynucleotides of the present invention. Any of these alterations (altered expression. 

20 chromosomal rearrangement, or mutation) can be used as a diagnostic or prognostic 
marker. 

In addition to the foregoing, a polynucleotide can be used to control gene 
expression through triple helix formation or anlisense DNA or RNA. Both methods 
rely on binding of the polynucleotide to DNA or RNA. For these techniques, preferred 

25 polynucleotides are usually 20 to 40 bases in length and complementary to either the 
region of the gene involved in transcription (triple helix - see Lee et al., Nucl. Acids 
Res. 6:3073 (1979); Cooney el al.. Science 241 :456 (1988); and Dervan et al.. Science 
251:1360(1991) ) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxy-nucleotides as Antisense Inhibitors of Gene Expression, CRC 

30 Press. Boca Raton, FL ( 1 988).) Triple helix formation optimally results in a shut-ofl 
of RNA transcription from DNA, while antisense RNA hybridization blocks translation 
of an mRNA molecule into polypeptide. Both techniques are effecdve in model 
systems, and the information disclosed herein can be used to design antisense or triple 
helix polynucleotides in an effort to treat disease. 

35 Polynucleotides of the present invention are also useful in gene therapy. One 

goal of gene therapy is to insert a normal gene into an organism having a defective 
gene, in an effort to correct the genetic defect. The polynucleotides disclosed in the 
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present invcniion ofler a means ol laigeiinp such [:cnciic defects in a highly accurate 
manner. Another goal is to insert a new gene that \va^ not present in the host genome, 
thereby producing a new trait in the host cell. 

The polvnucleotides are also useful for identifying individuals irom minute 
5 biological samples. The United States militar\', for example, is considering the use of 
restriction fragment length polymorphism (RFLP) for identification of its personnel. In 
this technique, an individual's genomic DNA is digested with one or more restriction 
enzymes, and probed on a Southern blot to yield unique bands for identifying 
personnel. This method does not suffer from the current limitations of "Dog Tags" 
10 which can be lost, switched, or stolen, making positive identification difficult. Tht 
polynucleotides of the present invention can be used as additional DNA markers loi 
RFLP- 

The polynucleotides of the present invention can also be used as an alternative to 
RFLP, by determining the actual base-by-base DNA sequence of selected portions of an 

15 individual's genome. These sequences can be used to prepare PCR primers foi 

amplifying and isolating such selected DNA, which can then be sequenced. Using this 
technique, individuals can be identified because each individual will have a unique set 
of DNA sequences. Once an unique ID database is established for an individual, 
positive identification of that individual, living or dead, can be made from extremely 

20 small tissue samples. 

Forensic biology also benefits from using DNA-based identification techniques 
as disclosed herein. DNA sequences taken from ver>' small biological samples such as 
tissues, e.g., hair or skin, or body fiuids, e.g., blood, saliva, semen, etc., can be 
amplified using PCR. In one prior art technique, gene sequences amplified Irom 

25 polymorphic loci, such as DQa class II HLA gene, are used in forensic biology to 

identify individuals. (Erlich, H., PCR Technology, Freeman and Co. (1992).) Once 
these specific polymorphic loci are amplified, they are digested with one or more 
restriction enzymes, yielding an identifying set of bands on a Southern blot probed with 
DNA corresponding to the DQa class II HLA gene. Similarly, polynucleotides of the 

30 present invention can be used as polymorphic markers for forensic purposes 

There is also a need lor reagents capable of identifying the source of a paniculai 
tissue. Such need arises, for example, in forensics when presented wqth tissue oi 
unknown origin. Appropriate reagents can comprise, for example, DNA probes oi 
primers specific to particular tissue prepared from the sequences of the present 

35 invention. Panels of such reagents can identify tissue by species and/or by organ type. 
In a similar fashion, these reagents can be used to screen tissue cultures for 
contamination. 
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In the ver\' least, the polynucleotides of the present invention can be used as 
molecular weight markers on Southern gels, as diagnostic probes for the presence ol a 
specific mRNA in a panicular cell type, as a probe to "subtract-out" known sequences 
in the process of discovering novel polynucleotides, ior selecting and making oligomers 
5 for attachment to a "gene chip" or other suppon. to raise anti-DNA antibodies using 
DNA immunization techniques, and as an antigen to elicit an immune response 

I ses of the Polypeptides 

Each of the polypeptides identified herein can be used in numerous ways. The 
10 following description should be considered exemplarv' and utilizes known techniques. 

A polypeptide of the present invention can be used to assay protein levels in a 
biological sample using antibody-based techniques. For example, protein expression in 
tissues can be studied with classical immunohisiological methods. (Jalkanen, M., et 
al., J. Cell. Biol. 101:976-985 (1985); Jalkanen. M., et al., J. Cell . Biol. 105:3087- 
15 3096 (1987).) Other antibody-based methods useful for detecting protein gene 

expression include immunoassays, such as the enzyme linked immunosorbent assay 
(ELISA) and the radioimmunoassay (RIA). Suitable antibody assay labels are known 
in the art and include enzyme labels, such as, glucose oxidase, and radioisotopes, such 
as iodine (1251, 1211). carbon (14C). sulfur (35S). tritium (3H), indium (1 121n), and 
20 technetium (99mTc). and fluorescent labels, such as fluorescein and rhodaminc, and 
biotin. 

In addition to assaying secreted protein levels in a biological sample, proteins 
can also be detected in vivo by imaging. Antibody labels or markers for in vivo 
imaging of protein include those detectable by X-radiography, NMR or ESR. For X- 
25 radiography, suitable labels include radioisotopes such as barium or cesium, which emit 
detectable radiation but are not overtly harmful to the subject. Suitable markers lor 
NMR and ESR include those with a detectable characteristic spin, such as deuterium, 
which may be incorporated into the antibody by labeling of nutrients for the relevant 
hybridoma. 

30 A protein-specific antibody or antibody Iragment which has been labeled with 

an appropriate detectable imaging moiety, such as a radioisotope (for example. 1311, 
1 12In, 99mTc), a radio-opaque substance, or a material delectable by nuclear magnetic 
resonance, is introduced (for example, parenterally, subcutaneously, or 
intraperitoneally) into the mammal. It will be understood in the art that the size of the 

35 subject and the imaging system used will determine the quantity of imaging moiety 

needed to produce diagnostic images. In the case of a radioisotope moiety, lor a human 
subject, the quantity of radioactivity injected will normally range from about 5 to 20 
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millicuiies ol 99niTc. The labeled antibody oi antibody iiaj:meni will then 
preferentially accumulate at the l(x\'ttion of cells which contain the specific protein. In 
vivo tumor imaging is described in S.W. Buichiel el al., "Immunopharmacokmeiics ol 
Radiolabeled Antibodies and Their Fragments." (Chapter 13 in Tumor Imagmg; The 

5 Radiochcmjcal Detection of Cancer, S.W. Burchiel and B. A. Rhodes, eds., Masson 
Publishmg Inc. (1982).) 

Thus, the invention provides a diagnostic method of a disorder, which involves 
(a) assaying the expression of a polypeptide of the present invention in cells or body 
fluid of an individual; (b) comparing the level ol gene expression with a standard gene 

10 expression level, whereby an increase or decrease in the assayed polypeptide gene 
expression level compared to the standard expression level is indicative of a disorder. 

Moreover, polypeptides of the present invention can be used to treat disease. 
For example, patients can be administered a polypeptide of the present invention in an 
effort to replace absent or decreased levels of the polypeptide (e.g., insulin), to 

15 supplement absent or decreased levels of a different polypeptide (e.g., hemoglobin S 
for hemoglobin B), to inhibit the activity of a polypeptide (e.g., an oncogene), to 
activate the activity of a polypeptide (e.g., by binding to a receptor), to reduce the 
activity of a membrane bound receptor by competing with it for free ligand (e.g.. 
soluble TNF receptors used in reducing infiammation). or to bring about a desired 

20 response (e.g., blood vessel growth). 

Similarly, antibodies directed to a polypeptide of the present invention can also 
be used to treat disease. For example, administration of an antibody directed to a 
polypeptide of the present invention can bind and reduce overi:)roduction of the 
polypeptide. Similarly, administration ol an antibody can activate the polypeptide, such 

25 as by binding to a polypeptide bound to a membrane (receptor). 

At the verv' least, the polypeptides of the present invention could be used as 
molecular weight markers on SDS-PAGE gels or on molecular sieve gel filtration 
columns using methods well known to those of skill in the art. Polypeptides can also 
be used to raise antibodies, which in turn are used to measure protein expression from a 

30 recombinant cell, as a way of assessing iranstormaiion of the host cell. Moreover, the 
polypeptides of the present invention can be used to test the following biological 
activities. 

Biological Activities 

35 The polynucleotides and polypeptides of the present invention can be used in 

assavs to test for one or more biological activities. If these polynucleotides and 
polypeptides do exhibit activity in a panicular assay, it is likely that these molecules 
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may be involved in the diseases associated with the biological activaty. Thus, the 
polynucleotides and polypeptides could be used to treat the associated disease. 

Immune Activity 

5 A polypeptide or polynucleotide of the present invention may be useful in 

treating deficiencies or disorders of the immune system, by activating or inhibiting the 
proliferation, differentiation, or mobilization (chemotaxis ) of immune cells. Immune 
cells develop through a process called hematopoiesis, producing myeloid (platelets, red 
blood cells, neutrophils, and macrophages) and lymphoid (B and T lymphocytes) cells 

10 from plunpotent stem cells. The etiology of these immune deficiencies or disorders 

may be genetic, somatic, such as cancer or some autoimmune disorders, acquired (e.g., 
by chemotherapy or toxins), or infectious. Moreover, a polynucleotide or polypeptide 
of the present invention can be used as a marker or detector of a particular immune 
system disease or disorder. 

15 A polynucleotide or polypeptide of the present invention may be useful in 

treating or detecting deficiencies or disorders of hematopoietic cells. A polypeptide or 
polynucleotide of the present invention could be used to increase differentiation and 
proliferation of hematopoietic cells, including the pluripolent stem cells, m an effort to 
treat those disorders associated with a decrease in certain (or many) types hematopoietic 

20 cells. Examples of immunologic deficiency syndromes include, but are not limited to: 
blood protein disorders (e.g. agammaglobulinemia, dysgammaglobulinemia), ataxia 
telangiectasia, common variable immunodeficiency, Digeorge Syndrome, HIV 
infection, HTLV-BLV infection, leukocyte adhesion deficiency syndrome, 
lymphopenia, phagocyte bactericidal dysfunction, severe combined immunodeficiency 

25 (SCIDs), Wiskott-Aldrich Disorder, anemia, thrombocytopenia, or hemoglobinuria. 

Moreover, a polypeptide or polynucleotide of the present invention could also 
be used to modulate hemostatic (the slopping of bleeding) or thrombolytic activity (clot 
formation). For example, by increasing hemostatic or thrombolytic activity, a 
polynucleotide or polypeptide of the present invention could be used to treat blood 

30 coagulation disorders (e.g., afibrinogenemia, factor deficiencies), blood platelet 

disorders (e.g. thrombocytopenia), or wounds resulting from trauma, surgery, or other 
causes. Alternatively, a polynucleotide or polypeptide of the present invention that can 
decrease hemostatic or thrombolytic activity could be used to inhibit or dissolve 
clotting. These molecules could be important in the treatment of heart attacks 

35 (infarction), strokes, or scarring. 

A polynucleotide or polypeptide of the present invention may also be useful in 
treating or detecting autoimmune disorders. Many autoimmune disorders result from 
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inappiopiiaic iccogniiion of self as foicipn material by immune cells. This 
inappropriate recognition results m an immune response leading to the destruction of the 
host tissue. Thereiore. the administration of a polypeptide or polynucleotide of the 
present invention that inhibits an immune response, particularly the proliferation, 
5 diflcreniiation, or chemotaxis of T-cells, may be an effective therapy in preventing 
autoimmune disorders. 

txamples of autoimmune disorders that can be treated or detected by the present 
invention include, but are not limited to: Addison's Disease, hemolytic anemia, 
antiphospholipid syndrome, rheumatoid arthritis, dermatitis, allergic encephalomyelitis, 
10 glomerulonephritis, Goodpasture's Syndrome, Graves' Disease, Multiple Sclerosis, 
Mvasthenia Gravis, Neuritis, Ophthalmia, Bullous Pemphigoid, Pemphigus, 
Polyendocrinopathies, Purpura. Rciter's Disease, Stiff-Man Syndrome, Autoimmune 
Thyioiditis, Systemic Lupus Er\lhematosus. Autoimmune Pulmonary Inflammation. 
Guillain-Barre Syndrome, insulin dependent diabetes mellitis. and autoimmune 
1 5 inflammatory eye disease. 

Similarly, allergic reactions and conditions, such as asthma (particularly allergic 
asthma) or other respirator}^ problems, may also be treated by a polypeptide or 
polynucleotide of the present invention. Moreover, these molecules can be used to treat 
anaphylaxis, hypersensitivity to an antigenic molecule, or blood group incompatibility. 
20 A polynucleotide or polypeptide of the present invention may also be used to 

treat and/or prevent organ rejection or graft-versus-host disease (GVHD). Organ 
rejection occurs by host immune cell destruction of the transplanted tissue through an 
immune response. Similarly, an immune response is also involved in GVHD, but, in 
this case, the foreign transplanted immune cells destroy the host tissues. The 
25 administration of a polypeptide or polynucleotide of the present invention that inhibits 
an immune response, particularly the proliferation, differentiation, or chemotaxis of T- 
cells, mav be an effective therapy in preventing organ rejection or GVHD. 

Similarly, a polypeptide or polynucleotide of the present invention may also be 
used to modulate inflammation. For example, the polypeptide or polynucleotide may 
30 inhibit the proliferation and differentiation of cells involved in an inflammator\' 

response. These molecules can be used to treat inflammatory conditions, both chronic 
and acute conditions, including inflammation associated with infection (e.g., septic 
shock, sepsis, or systemic inflammatory response syndrome (SIRS)), ischemia- 
reperfusion injury, endotoxin lethality, arthritis, complement-mediated hyperacute 
35 rejection, nephritis, cytokine or chemokine induced lung injury, inflammatory bowel 

disease. Crohn's disease, or resulting from over production of cytokines (e.g., TNF or 
IL-1.) 
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Hvpt rproliferative Disorders 

A polypeplide or polynucleotide can be used to treat or detect hyperprolilcrative 
disorders, including neoplasms. A polypeptide or polynucleotide of the present 

5 invention may inhibit the proliferation of the disorder through direct or indirect 

interactions. Alternatively, a polypeptide or polynucleotide of the present invention 
may proliferate other cells which can inhibit the hyperproliferativc disorder. 

For example, by increasing an immune response, particularly increasing 
antigenic qualities of the hyperproliferativc disorder or by proliferating, differentiatmg, 

0 or mobilizing T-cells, hyperproliferativc disorders can be treated. This immune 
response may be increased by either enhancing an existing immune response, or b\ 
initiating a new immune response. Alternatively, decreasing an immune response ma\ 
also be a method of treating hyperproliferativc disorders, such as a chemotherapeutu 
agent. 

15 Examples of hyperproliferativc disorders that can be treated or detected by a 

polynucleotide or polypeptide of the present invention include, but are not limited to 
neoplasms located in the: abdomen, bone, breast, digestive system, liver, pancreas, 
peritoneum, endocrine glands (adrenal, parathyroid, pituitar>\ testicles, ovary, thymus, 
thyroid), eye, head and neck, nervous (central and peripheral), lymphatic system. 

20 pelvic, skin, soft tissue, spleen, thoracic, and urogenital. 

Similarly, other hyperproliferativc disorders can also be treated or detected by a 
polvnucleotide or polypeptide of the present invention. Examples of such 
hyperproliferativc disorders include, but are not limited to: hypergammaglobulinemia, 
lymphoproliferative disorders, paraproteinemias, purpura, sarcoidosis, Sezary 

25 Syndrome, Waldenstron's Macroglobulinemia, Gaucher's Disease, histiocytosis, and 
any other hyperproliferativc disease, besides neoplasia, located in an organ system 
listed above. 

Infectious Disease 

30 A polypeptide or polynucleotide of the present invention can be used to treat oi 

detect infectious agents. For example, by increasing the immune response, particularly 
increasing the proliferation and differentiation of B and/or T cells, infectious diseases 
may be treated. The immune response may be increased by either enhancing an existing 
immune response, or by initialing a new immune response. Alternatively, the 

35 polypeptide or polynucleotide of the present invention may also directly inhibit the 
infectious agent, without nccessaiily eliciting an immune response. 
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Viruses ure one example of an inicclious a^^ent that can cause disease oi 
svinpioms that can be treated or detected by a polynucleotide or polypeptide of tht 
present invention. Lxamples of viruses, include, but are not limited to the following 
DNA and RNA \iral families: Arbovirus. Adeno\iridae, Arenaviridae, Artcrivjrus, 
5 Bimaviridae, Bunyaviridae, Caliciviridae, Circoviridae. Coronaviridae, Fla\ iviridae. 
Hepadnaviridae (Hepatitis), Herpesviridae (such as, Cytomegalovirus, Herpes 
Simplex, Herpes Zoster), Mononegavirus (e.g.. Paiamyxoviridae, Morbillivirus, 
Rhabdoviridae), Onhomyxoviridae (e.g., Influenza), Papovaviridae, Parvoviridae. 
Picomaviridae, Poxviridae (such as Smallpox or Vaccinia). Reoviridae (e.g.. 

10 Rotavirus), Retroviridae (HTLV-1, HTLV-ll, Lentivirus), and Togaviridae (e.g., 
Rubivirus ). V iruses falling within these families can cause a variety of diseases oi 
symptoms, including, but not limited to: anhritis. bronchiollitis, encephalitis, eye 
infections (e.g., conjunctivitis, keratitis), chronic latigue syndrome, hepatitis (A, B. C. 
E, Chronic Active, Delta), meningitis, opportunistic infections (e.g., AIDS). 

15 pneumonia, Burkitt's Lymphoma, chickenpox , hemorrhagic fever. Measles, Mumps. 
Parainfluenza, Rabies, the common cold. Polio, leukemia, Rubella, sexualh 
transmitted diseases, skin diseases (e.g., Kaposi's, warts), and viremia. A polypeptide 
or polynucleotide of the present invention can be used to treat or detect any of these 
symptoms or diseases. 

20 Similarly, bacterial or fungal agents that can cause disease or symptoms and that 

can be treated or detected by a polynucleotide or polypeptide of the present invention 
include, but not limited to, the following Gram-Negative and Gram-positive bacterial 
families and fungi: Actinomycetales (e.g., Corynebacterium, Mycobacterium. 
Norcardia), Aspergillosis, Bacillaceae (e.g., Anthrax, Clostridium), Bacteroidaceac, 

25 Blastomycosis, Bordetella, Borrelia, Brucellosis. Candidiasis, Campylobactei, 

Coccidioidomvcosis, Crjptococcosis, Dermatoc\ coses, Enterobacteriaceae (Klebsiella. 
Salmonella, Senatia, Yersinia), Erj'sipelothrix, Helicobacter, Legionellosis. 
Leptospirosis, Listeria. Mycoplasmatales. Neis.senaceae (e.g.. Acinetobactei. 
Gonorrhea, Menigococcal), Pasteurellacea Infections (e.g., Actinobacillus, 

30 Heamophilus, Pasteurclla\ Pscudomonas. RickcttMaceae. Chlamydiaccae, Syphilis. 

and Staphylococcal. The.se bacterial or fungal families can cause the following diseases 
or symptoms, including, but not limited to: bacteremia, endocarditis, eye infections 
(conjunctivitis, tuberculosis, uveitis), gingivitis, opportunistic infections (e.g.. AIDS 
related infections), paronychia, prosthesis-related infections, Reiler's Disease, 

35 respiratory tract infections, such as Whooping Cough or Empyema, sepsis, Lyme 
Disease, Cat-Scratch Disease, Dyscnter\\ Paratyphoid Fever, food poisoning. 
Typhoid, pneumonia. Gonorrhea, meningitis. Chlamydia, Syphilis, Diphtheria. 
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Leprosy, Paratubcrculosis, Tuberculosis, Lupus. Botulism, gangrene, tetanus, 
mipeiigo. Rheumatic Fever, Scarlet Fever, sexually transnutted diseases, skin diseases 
(e.g., cellulitis, dermatocycoses), toxemia, urmar\' tract infections, wound mfections. 
A polypeptide or polynucleotide of the present mvention can be used to treat or delect 

5 any of these symptoms or diseases. 

Moreover, parasitic agents causing disease or symptoms that can be treated oi 
detected by a polynucleotide or polypeptide of the present invention include, but not 
limited to, the following families: Amebiasis, Babesiosis, Coccidiosis, 
Cr>'ptosporidiosis, Dientamoebiasis, Dourine, Ectoparasitic, Giardiasis, Helminthiasis, 

10 Leishmaniasis. Theileriasis, Toxoplasmosis, Tr>'panosomiasis, and Trichomonas. 

These parasites can cause a variety of diseases or symptoms, including, but not limited 
to: Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., dysenter> . 
giardiasis), liver disease, lung disease, opponunistic infections (e.g., AIDS related). 
Malaria, pregnancy complications, and toxoplasmosis. A polypeptide or polynucleotide 

1 5 of the present invention can be used to treat or detect any of these symptoms or 
diseases. 

Preferably, treatment using a polypeptide or polynucleotide of the present 
invention could either be by administering an effective amount of a polypeptide to the 
patient, or by removing cells from the patient, supplying the cells with a polynucleotide 
20 of the present invention, and returning the engineered cells to the patient (ex vivo 

therapy). Moreover, the polypeptide or polynucleotide of the present invention can be 
used as an antigen in a vaccine to raise an immune response against infectious disease. 

Regeneration 

25 A polynucleotide or polypeptide of the present invention can be used to 

differentiate, proliferate, and attract cells, leading to the regeneration of tissues. (See. 
Science 276:59-87 (1997).) The regeneration of tissues could be used to repan, 
replace, or protect tissue damaged by congenital defects, trauma (wounds, bums, 
incisions, or ulcers), age, disease (e.g. osteoporosis, osteocarthritis, periodontal 

30 disease, liver failure), surgery, including cosmetic plastic surgery, fibrosis, rcperfusion 
injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs 
(e.g., pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal 
or cardiac), vascular (including vascular endothelium), nervous, hematopoietic, and 

35 skeletal (bone, cartilage, tendon, and ligament) tissue. Preferably, regeneration occurs 
without or decreased scarring. Regeneration also may include angiogencsis. 
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M()ico\ci. a poixnucleoiidc oi polypeptide of ihc present unention ma\ incieasc 
le^^eneration of nssucs difficult to heal. Foi example, increased tendon/lif anient 
regeneration uould quicken recoverx' time atici damage. A polynucleotide oi 
polypeptide of the present mvention could also be used prophylactically in an effort to 

5 avoid damage. Specific diseases that could be tiealed include of tendinitis, carpal tunnel 
svndrome, and other tendon or ligament delects. A further example of tissut 
regeneration oi non-healing wounds includes pressure ulcers, ulcers associated with 
vascular insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using a 

0 polynucleotide or polypeptide of the present invention to proliferate and differentiate 
nerve cells. Diseases that could be tieated using this method include central and 
peripheral nervous system diseases, neuiopatlues, or mechanical and traumatic 
disorders (e.g., spinal cord disorders, head iiauma. cerebrovascular disease, and 
stoke). Specificallv. diseases associated with peripheral nerve injuries, peripheral 
15 neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease. 
Parkinson's disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy- 
Drager syndiome). could all be treated using the polynucleotide or polypeptide of the 
present invention. 

20 

Chtmotaxis 

A polvnucleoiide or polypeptide of the present invention may have chcmotaxis 

activity. A chemotaxic molecule attracts or mobilizes cells (e.g., monocytes. 

fibroblasts, neutrophils. T-cclls, mast cells, eosinophils, epithelial and/or endothelial 
25 cells) to a particular site in the body, such as inflammation, infection, or site of 

hyperpioliferation. The mobilized cells can then fight off and/or heal the paniculai 

trauma or abnormality. 

A polynucleotide or polypeptide of the present invention may increase 

chemotaxic activity of particular cells. These chcmotactic molecules can then be used to 
30 treat inflammation, infection, hyperprolifcrative disorders, or any immune system 

disorder bv increasing the number of cells targeted to a particular location in the body. 

For example, chemotaxic molecules can be used to treat wounds and other trauma to 

tissues by attracting immune cells to the injured location. Chemotactic molecules oi the 

present invention can also attract fibroblasts, which can be used to treat wounds. 
35 It is also contemplated that a polynucleotide or polypeptide of the present 

invention mav inhibit chcmotactic activity. These molecules could also be used to treat 
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disorders. Thus, a polynuclcoiidc or polypeptide of the present invention could be usee 
as an inhibitor of chcmotaxis. 

Binding Activity 

5 A polypeptide of the present invention may be used to screen lor molecules that 

bind to the polypeptide or for molecules to which the polypeptide binds. The binding 
of the polypeptide and the molecule may activate (agonist), increase, inhibit 
(antagonist), or decrease activity of the polypeptide or the molecule bound. Examples 
of such molecules include antibodies, oligonucleotides, proteins (e.g., receptors), or 

10 small molecules. 

Preferably, the molecule is closely related to the natural ligand of the 
polypeptide, e.g.. a fragment of the Hgand, or a natural substrate, a ligand, a structural 
or functional mimetic. (See. Coligan et al.. Current Protocols in Immunology 
l(2):Chapter 5 (1991).) Similarly, the molecule can be closely related to the natural 

15 receptor to which the polypeptide binds, or at least, a fragment of the receptor capable 
of being bound by the polypeptide (e.g., active site). In either case, the molecule can 
be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate 
cells u'hich express the polypeptide, either as a secreted protein or on the cell 

20 membrane. Preferred cells include cells Irom mammals, yeast, Drcsophila, or E. coli. 
Cells expressing the polypeptide (or cell membrane containing the expressed 
polypeptide) are then preferably contacted with a test compound potentially containing 
the molecule to observe binding, stimulation, or inhibition of activity of either the 
polypeptide or the molecule. 

25 The assay may simply test binding ol a candidate compound to the polypeptide, 

wherein binding is detected by a label, or in an assay involving competition with a 
labeled competitor. Funher, the assay may test whether the candidate compound result 
in a signal generated by binding to the polypeptide. 

Alternatively, the assay can be canned out using cell-free preparations, 

30 polypeptide/molccule affixed to a solid support, chemical libraries, or natural product 
mixtures. The assay may also simply comprise the steps of mixing a candidate 
compound with a solution containing a polypeptide, measuring polypeptide/molecule 
activity or binding, and comparing the polypeptide/molecule activity or binding to a 
standard. 

35 Preferably, an EIJSA assay can measure polypeptide level or activity in a 

sample (e.g.. biological sample) using a monoclonal or polyclonal antibody. The 
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antibod\ can measure polypepiidc level or aciiviiy by either binding, directly oi 
indirectly, to the polypeptide or by competing with the polypeptide lor a substrate. 

All of these above assays can be used as diagnostic or prognostic markers. The 
molecules discovered using these assays can be used to treat disease or to bring about a 

5 particular result in a patient {e.g.. blood vessel growth) by activating or inhibiting the 
polypepiide/molecule. Moreover, the assays can discover agents which may inhibit oi 
enhance the production of the polypeptide Irom suitably manipulated cells or tissues. 

Thereiore, the invention includes a method of identifying compounds which 
bind to a polypeptide of the invention comprising the steps of: (a) incubating a 

1 0 candidate binding compound with a polypeptide of the invention: and (b) determining if 
binding has occurred. Moreover, the invention includes a method of identifying 
agonists/antagonists comprising the steps of: (a) incubating a candidate compound with 
a polypeptide of the invention, (b) assaying a biological activity . and (b) determining i1 
a biological activity of the polypeptide has been altered. 

15 

Other Activities 

A polypeptide or polynucleotide of the present invention may also increase or 
decrease the differentiation or proliferation of embryonic stem cells, besides, as 
discussed above, hematopoietic lineage. 

20 A polypeptide or polynucleotide of the present invention may also be used to 

modulate mammalian characteristics, such as body height, weight, hair color, eye coloi 
skin, percentage of adipose tissue, pigmentation, size, and shape (e.g., cosmetic 
surger>0. Similarly, a polypeptide or polynucleotide of the present invention may be 
used to modulate mammalian metabolism affecting catabolism. anabolism, processing, 

25 utilization, and storage of energy. 

A polypeptide or polynucleotide of the present invention may be used to change 
a mammal's mental state or physical state by influencing biorhythms. caricadic 
rhythms, depression (including depressive disorders), tendency for violence, tolerance 
for pain, reproductive capabilities (preferably by Activin or Inhibin-like activity), 

30 homional or endocrine levels, appetite, libido, memory, stress, or other cognitive 
qualities. 

A polypeptide or polynucleotide of the present invention may also be used as a 
food additive or preser\'ative, such as to increase or decrease storage capabilities, fat 
content, lipid, protein, carbohydrate, vitamins, minerals, cofactors or other nutritional 
35 components. 
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Other Preferred Embodiments 

Other preferred embodiments of the claimed invention include an isolated 
nucleic acid molecule comprising a nucleotide sequence which is at least 95% identical 
to a sequence of at least about 50 contiguous nucleotides in the nucleotide sequence of 
5 SEO ID NO:X wherein X is any integer as defined in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of the 
Clone Sequence and ending with the nucleotide at about the position of the 3' 
10 Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in Table 1 . 

Also preferred is a nucleic acid molecule wherein said sequence of contiguous 
nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the range of 
positions beginning with the nucleotide at about the position of the 5' Nucleotide of the 
Start Codon and ending with the nucleotide at about the position of the 3' Nucleotide of 
15 the Clone Sequence as defined for SEQ ID NO:X in Table 1 . 

Similarly preferred is a nucleic acid molecule wherein said sequence of 
contiguous nucleotides is included in the nucleotide sequence of SEQ ID NO:X in the 
range of positions beginning with the nucleotide at about the position of the 5' 
Nucleotide of the First Amino Acid of the Signal Peptide and ending with the nucleotide 
20 at about the position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID 
NO:X in Table 1 . 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a sequence of at least about 150 contiguous 

nucleotides in the nucleotide sequence of SEQ ID NO:X. 
25 Further preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a sequence of at least about 500 contiguous 

nucleotides in the nucleotide sequence of SEQ ID NO:X. 

A further preferred embodiment is a nucleic acid molecule comprising a 

nucleotide sequence which is at least 95% identical to the nucleotide sequence of SEQ 
30 ID NO:X beginning with the nucleotide at about the position of the 5' Nucleotide of the 

First Amino Acid of the Signal Peptide and ending with the nucleotide at about the 

position of the 3' Nucleotide of the Clone Sequence as defined for SEQ ID NO:X in 

Table 1 . 

A further preferred embodiment is an isolated nucleic acid molecule comprising 
35 a nucleotide sequence which is at least 95% identical to the complete nucleotide 
sequence of SEQ ID NO:X. 
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Also preferred is an isokited nucleic acid molecule which hybridizes undei 
stnngent hybridization condinons to a nucleic acid molecule, wherein said nucleic acid 
molecule which hybridizes docs not hybridize under stnnpent hybridization conditions 
to a nucleic acid molecule ha\ inf a nucleotide sequence consisting of only A residues oi 
5 of only T residues. 

Also preferred is a composition of matter comprising a DNA molecule which 
comprises a human cDNA clone identified by a cDNA Clone Identifier in Table 1 , 
which DNA molecule is contained in the material deposited whh the American Type 
Culture Collection and given the ATCC Deposit Number shown in Table 1 for said 
10 cDNA Clone Identifier. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
sequence which is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in the nucleotide sequence of a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 . which DNA molecule is contained in the deposit given the 
15 ATCC Deposit Number shown in Table 1 . 

Also preferred is an isolated nucleic acid molecule, wherein said sequence of at 
least 50 contiguous nucleotides is included in the nucleotide sequence of the complete 
open reading frame sequence encoded by said human cDNA clone. 

Also preferred is an isolated nucleic acid molecule comprising a nucleotide 
20 sequence which is at least 95% identical to sequence of at least 150 contiguous 
nucleotides in the nucleotide sequence encoded by said human cDNA clone. 

A further preferred embodiment is an isolated nucleic acid molecule comprising 
a nucleotide sequence which is at least 95% identical to sequence of at least 500 
contiguous nucleotides in the nucleotide sequence encoded by said human cDNA clone . 
25 A further preferred embodiment is an isolated nucleic acid molecule comprising 

a nucleotide sequence which is at least 95% identical to the complete nucleotide 
sequence encoded by said human cDNA clone. 

A further prefened embodiment is a method for detecting in a biological sample 
a nucleic acid molecule comprising a nucleotide sequence which is at least 95% identical 
30 to a sequence of at least 50 contiguous nucleotides in a sequence selected from the 

group consisting of a nucleotide sequence of SEQ ID NO:X wherein X is any mtegei 
as defined in Table 1 ; and a nucleotide sequence encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in 1 able 1 and contained in the deposit wqth the 
ATCC Deposit Number shown for said cDNA clone in Table 1; which method 
35 comprises a step of comparing a nucleotide sequence of at least one nucleic acid 
molecule in said sample with a sequence selected from said group and determining 
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whether the sequence of said nucleic acid molecule in said sample is at least 95*y< 
identical lo said selected sequence. 

Also preferred is the above method wherein said step of comparing sequences 
comprises determining the extent of nucleic acid hybridization between nucleic acid 
5 molecules in said sample and a nucleic acid molecule comprising said sequence selected 
Irom said group. Similarly, also preferred is the above method wherein said step of 
comparing sequences is performed by comparing the nucleotide sequence determined 
from a nucleic acid molecule in said sample with said sequence selected from said 
group. The nucleic acid molecules can comprise DNA molecules or RNA molecules. 

]0 A further preferred embodiment is a method for identifying the species, tissue or 

cell type of a biological sample w^hich method comprises a step of detecting nucleic acid 
molecules in said sample, if any, comprising a nucleotide sequence that is at least 95% 
identical to a sequence of at least 30 contiguous nucleotides in a sequence selected from 
the group consisting of: a nucleotide sequence of SEQ ID NO:X wherein X is an\ 

15 integer as defined in Table 1; and a nucleotide sequence encoded by a human cDNA 

clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with 
the ATCC Deposit Number show^n for said cDNA clone in Table 1. 

The method for identifying the species, tissue or cell type of a biological sample 
can comprise a step of detecting nucleic acid molecules comprising a nucleotide 

20 sequence in a panel of at least tw^o nucleotide sequences, wherein at least one sequence 
in said panel is at least 95% identical to a sequence of at least 50 contiguous nucleotides 
in a sequence selected from said group. 

Also preferred is a method for diagnosing m a subject a pathological condition 
associated with abnormal structure or expression of a gene encoding a secreted protein 

25 identified in Table 1 , w^hich method comprises a step of detecting in a biological sample 
obtained from said subject nucleic acid molecules, if any, comprising a nucleotide 
sequence that is at least 95% identical to a sequence of at least 50 contiguous 
nucleotides in a sequence selected from the group consisting of a nucleotide sequence 
of SEQ ID NO:X w^herein X is any integer as defined in Table 1 ; and a nucleotide 

30 sequence encoded by a human cDNA clone identified by a cDNA Clone Identifier in 
Table 1 and contained in the deposit with the ATCC Deposit Number shown for said 
cDNA clone in Table 1. 

The method for diagnosing a pathological condition can comprise a step of 
detecting nucleic acid molecules comprising a nucleotide sequence in a panel of at least 

35 two nucleotide sequences, wherein at least one sequence in said panel is at least 95% 

identical to a sequence of at least 50 contiguous nucleotides in a sequence selected from 
said group. 
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Also prclcncd is a compoMtion o1 niaiici comprising isolated nucleic acid 
molecules wherein the nucleotide sequences of v^id nucleic acid molecules comprise a 
panel of at least two nucleotide sequences, wherein at least one sequence in said panel is 
at least 959c identical to a sequence of at least 50 contiguous nucleotides in a sequence 
5 selected Irom the group consisting of: a nucleotide sequence of SEQ ID NO:X wherein 
X is any integer as defined in Table 1 : and a nucleotide sequence encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown lor said cDNA clone in Table 1 . The 
nucleic acid molecules can comprise DNA molecules or RNA molecules 
10 Also preitrred is an isolated polypeptide comprising an amino acid sequence at 

least 909c identical to a sequence of at least about 10 contiguous amino acids in the 
amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table 1 . 

Also preferred is a polypeptide, wherein said sequence of contiguous ammo 
acids is included in the amino acid sequence of SEQ ID NO: Y in the range of positions 
15 beginning with the residue at about the position of the First Amino Acid of the Secreted 
Portion and ending with the residue at about the Last Amino Acid of the Open Reading 
Frame as set forth for SEQ ID NO: Y in Table 1 . 

Also preferred is an isolated polypeptide comprising an amino acid sequence at 
least 95% identical to a sequence of at least about 30 contiguous amino acids in thf 
20 amino acid sequence of SEQ ID NO:Y. 

Further preferred is an isolated polypeptide comprising an ammo acid sequence 
at least 95% identical to a sequence of at least about 100 contiguous amino acids in the 
amino acid sequence of SEQ ID NO:Y. 

Further preien'ed is an isolated polypeptide comprising an amino acid sequence 
25 at least 95% identical to the complete amino acid sequence of SEQ ID NO:"^'. 

Further preferred is an isolated polypeptide comprising an amino acid sequence 
at least 90%^ identical to a sequence of at least about 10 contiguous amino acids in the 
complete ammo acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
30 ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is a polypeptide wherein said sequence ol contiguous amino 
acids is included in the amino acid sequence ol a secreted portion of the secreted protein 
encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and 
contained in the deposit with the ATCC Deposit Number shown for said cDNA clone in 
35 Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at 
least 95% identical to a sequence of at least about 30 contiguous amino acids in the 
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amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified bv a cDNA Clone Identifier in Table 1 and contained in the deposit with 
the Al CC Deposit Number shown for said cDNA clone in Table 1 . 

Also prcierred is an isolated polypeptide comprising an ammo acid sequence at 
5 least 959f identical to a sequence of at least about 100 contiguous ammo acids in the 
amino acid sequence of the secreted portion of the protein encoded by a human cDNA 
clone identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with 
the ATCC Deposit Number shown for said cDNA clone in Table 1. 

Also preferred is an isolated polypeptide comprising an amino acid sequence at 
10 least 95 9f identical to the amino acid sequence of the secreted portion of the protem 

encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and 
contained in the deposit with the ATCC Deposit Number shown for said cDNA clone in 
Table 1 . 

Further preferred is an isolated antibody w^hich binds specifically to a 

15 polypeptide comprising an amino acid sequence that is at least 90% identical to a 

sequence of at least 10 contiguous amino acids in a sequence selected from the group 
consisting oi : an ammo acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1 : and a complete amino acid sequence of a protein encoded by a 
human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained m 

20 the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Further preferred is a method for delecting in a biological sample a polypeptide 
comprising an ammo acid sequence which is at least 90% identical to a sequence of at 
least 10 contiguous amino acids in a sequence selected from the group consisting of: an 
amino acid sequence of SEQ ID NO: Y wherein Y is any integer as defined in Table 1 ; 

25 and a complete ammo acid sequence of a protein encoded by a human cDNA clone 

identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
ATCC Deposit Number shown for said cDNA clone in Table 1 ; which method 
comprises a step of comparing an amino acid sequence of at least one polypeptide 
molecule in said sample with a sequence selected from said group and determining 

30 whether the sequence of said polypeptide molecule m said sample is at least 909( 
identical to said sequence of at least 10 contiguous amino acids. 

Also preferred is the above method wherein said step of comparing an amino 
acid sequence of at least one polypeptide molecule in said sample with a sequence 
selected irom said group comprises determining the extent of specific binding of 

35 polypeptides in said sample to an antibody which binds specifically to a polypeptide 

comprising an amino acid sequence that is at least 90% identical to a sequence of at least 
10 contiguous ammo acids in a sequence selected from the group consisting oi: an 
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ammo acid sequence of ShQ ID NOi'i' w heiem is an\' intci:cr as delmed in 1 able 1: 
and a complete amino acid sequence ol a protein encoded by a human cDNA clone 
identified by a cDNA Clone Idenlifici m Table 1 and contained in the deposit with the 
ATCC Deposit Number shown lor said cDNA clone in Table 1 . 
5 Also prelened is the abo\ e method wherein said step ol comparing sequences is 

performed by comparing the ammo acid sequence determined from a polypeptide 
molecule in said sample with said sequence selected from said group . 

Also preferred is a method for identifx ing the species, tissue or cell type of a 
biological sample which method comprises a step of detecting polypeptide molecules jn 

10 said sample, 11 any, comprising an amino acid sequence that is at least 90% identical to 
a sequence of at least 10 contiguous an^imo acids m a sequence selected from the group 
consisting ol: an amino acid sequence of SEQ ID NO:Y wherein Y is any integer as 
defined in Table 1 : and a complete amino acid sequence of a secreted protein encoded 
by a human cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained 

15 in the deposit with the ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Also preferred is the above method for identifying the species, tissue or cell type 
of a biological sample, which method comprises a step of detectmg polypeptide 
molecules comprising an amino acid sequence in a panel of at least two amino acid 
sequences, wherein at least one sequence in said panel is at least 90% identical to a 

20 sequence of at least 10 contiguous ammo acids in a sequence selected from the above 
group. 

Also preferred is a method for diagnosing m a subject a pathological condition 
associated with abnormal structure oi expression of a gene encoding a secreted protein 
identified in Table 1, w^iich method comprises a step of detecting m a biological sample 

25 obtained from said subject polypeptide molecules comprising an amino acid sequence in 
a panel of at least two amino acid sequences, w herein at least one sequence in said panel 
is at least 90% identical to a sequence of at least 10 contiguous ammo acids in a 
sequence selected from the group consisting of: an amino acid sequence of SEQ ID 
NO:Y wherein Y is any integer as defined in Table 1 ; and a complete ammo acid 

30 sequence of a secreted protem encoded hy a human cDNA clone identified by a cDNA 
Clone Identifier in Table 1 and contained in the deposit with the ATCC Deposit Numbei 
shown lor said cDNA clone in Table 1 . 

In any of these methods, the step of detecting said polypeptide molecules 
includes using an antibody. 

35 Also preferred is an isolated nucleic acid molecule comprising a nucleotide 

sequence which is at least 95% identical to a nucleotide sequence encoding a 
polypeptide w^herein said polypeptide comprises an ammo acid sequence that is at least 



wo 98/3944(1 



PCT/l'S98/04482 



90% identica] to a sequence of at least 10 contiguous amino acids in a sequence selected 
from the group consisting of: an amino acid sequence of SEQ ID NO:Y wherein Y is 
any integer as defined in Table 1 ; and a complete amino acid sequence of a secreted 
protein encoded by a human cDNA clone identified by a cDNA Clone Identifier in Table 
5 1 and contained in the deposit with the ATCC Deposit Number shown for said cDNA 
clone in Table 1 . 

Also preferred is an isoJated nucleic acid molecule, wherein said nucleotide 
sequence encoding a polypeptide has been optimized for expression of said polypeptide 
in a prokarv^otic host. 

10 Also preferred is an isolated nucleic acid molecule, wherein said polypeptide 

comprises an amino acid sequence selected from the group consisting of: an amino acid 
sequence of SEQ ID NO:Y wherein Y is any integer as defined in Table 1 ; and a 
complete ammo acid sequence of a secreted protein encoded by a human cDNA clone 
identified by a cDNA Clone Identifier in Table 1 and contained in the deposit with the 
15 ATCC Deposit Number shown for said cDNA clone in Table 1 . 

Further preferred is a method of making a recombinant vector comprising 
inserting any of the above isolated nucleic acid molecule into a vector. Also preferred is 
the recombinant vector produced by this method. Also preferred is a method of making 
a recombinant host cell comprising introducing the vector into a host cell, as well as the 
20 recombinant host cell produced by this method. 

Also preferred is a method of making an isolated polypeptide comprising 
culturing this recombinant host cell under conditions such that said polypeptide is 
expressed and recovering said polypeptide. Also preferred is this method of making an 
isolated polypeptide, wherein said recombinant host cell is a eukar>^otic cell and said 
25 polypeptide is a secreted portion of a human secreted protein comprising an amino acid 
sequence selected from the group consisting of an amino acid sequence of SEQ ID 
NO:Y beginning with the residue at the position of the First Amino Acid of the Secreted 
Ponion of SEQ ID NO: Y wherein Y is an integer set forth in Table 1 and said position 
of the First Amino Acid of the Secreted Ponion of SEQ ID NO: Y is defined in Table I ; 
30 and an amino acid sequence of a secreted portion of a protein encoded by a human 
cDNA clone identified by a cDNA Clone Identifier in Table 1 and contained in the 
deposit with the ATCC Deposit Number shown for said cDNA clone in Table I. The 
isolated polypeptide produced by this method is also preferred. 

Also preferred is a method of treatment of an individual in need of an increased 
35 level of a secreted protein activity, which method comprises administering to such an 
individual a phamiaccutical composition comprising an amount of an isolated 
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polypeptide, polynucleotide, oi antibody of the claimed in\ention effective to mcreast 
the level of said protein activity in said individual. 

Having generally described the invention, the same will be more readily 
understood bv reference to the following examples, which are provided by way ol 
5 illustration and are not intended as limitmg. 
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Examples 

Exam ple 1: Isolation of a Selected cDNA Clon e From the Deposited 
Sample 



Each cDNA clone m a cited ATCC deposit is contained in a plasmid vector 
Table 1 identifies the vectors used to construct the cDNA library trom which each clone 
was isolated. In many cases, the vector used to construct the library is a phage vectoi 
Irom which a plasmid has been excised. The table immediately below correlates the 
15 related plasmid for each phage vector used in constmcting the cDNA library. Foi 

example, where a particular clone is identified in Table 1 as being isolated in the vectoi 
"Lambda Zap," the conesponding deposited clone is in "pBluescript." 

Vector Used to Construct Librar\ Corresponding Deposite d Plasmid 

Lambda Zap pBluescript (pBS ) 

20 Uni-Zap XR pBluescnpl (pBS ) 

Zap Express pBI^ 
lafmid BA plafmid BA 

pSportl pSportl 
pCMVSport 2.0 pCMVSport 2.0 

25 pCMVSport 3.0 pCMVSport 3.0 

pCR®2.1 PCR'^2.1 
Vectors Lambda Zap (U.S. Patent Nos. 5.128,256 and 5.286,636), Uni-Zap 
XR (U.S. Patent Nos. 5.128. 256 and 5,286,636), Zap Express (U.S. Patent Nos. 
5,128.256 and 5,286.636), pBluescript (pBS) (Short, J. M. et al.. Nucleic Acids Res, 
30 16:7583-7(->00 (1988): Alting-Mees, M. A. and Short, J. M., Nucleic Acids Res. 

17:9494 (1989)) and pBK (Alting-Mees, M. A. et al.. Strategies 5:58-61 (1992)) are 
commercially available from Siratagene Cloning Systems, Inc., 1 101 1 N. Torrey Pme.^ 
Road. La Jolla, CA, 92037. pBS contains an ampicillin resistance gene and pBK 
contains a neomycin resistance gene. Both can be transiormed into E. coli strain XL-1 
35 Blue, also available from Stratagene. pBS comes in 4 iorms SK+, SK-, KS+ and KS 
The S and K refers to the orientation of the polylinker to the T7 and T3 pnmer 
sequences which flank the polylinker region ("S" is for Sacl and "K" is for Kpnl which 
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are the firsi sites on each respective end of the linker). or refer to the orientation 
of the f] origin of replication ("ori"), such that in one oncntaiion, single stranded rescut 
initiated from the fl on generates sense strand DNA and in the other, antisense. 

Vectors pSportl, pCMVSport 2.0 and pCMVSpon 3.0, were obtained from 
5 Life Technologies, Inc.. P. O. Box 6009, Gaithersburg, MD 20897. All Sport vectors 
contain an ampicillin resistance gene and may be translomied into E. coli strain 
DHIOB. also available from Life Technologies. (Sec, for instance, Gruber, C. E., ei 
a].. Focus 15:59 (1993).) Vector lafmid BA (Bento Soares. Columbia University, NY^ 
contains an ampicillin resistance gene and can be transfonned into E. coli strain XL-l 

10 Blue. Vector pCR^''2.1, which is available from Invitrogen, 1 600 Faraday Avenue, 
Carlsbad, CA 92008, contains an ampicillin resistance gene and may be transformed 
into E. coli strain DHIOB, available from Life Technologies. (See, for instance, Clark, 
J. M., Nuc. Acids Res. 16:9677-9686 (1988) and Mead, D, et al., Bio/Technology 9: 
(1991).) Preferably, a polx nuclcotide of the present invention does not comprise the 

15 phage vector sequences identified for the panicular clone in Table 1, as well as the 
corresponding plasmid vector sequences designated above. 

The deposited materia] in the sample assigned the ATCC Deposit Number cited 
in Table 1 for any given cDNA clone also may contain one or more additional plasmids, 
each comprising a cDNA clone different from that gn en clone. Thus, deposits sharing 

20 the same ATCC Deposit Number contain al least a plasmid lor each cDNA clone 

identified in Table 1. Typically, each ATCC deposit sample cited in Table 1 comprises 
a mixture of approximately equal amounts (by weight) of about 50 plasmid DNAs, each 
containing a different cDNA clone: but such a deposit sample may include plasmids foi 
more or less than 50 cDNA clones, up to about 500 cDNA clones. 

25 Two approaches can be used to isolate a panicular clone from the deposited 

sample of plasmid DNAs cited for that clone in Table 1, First, a plasmid is directly 
isolated by screening the clones using a polynucleotide probe corresponding to SEQ ID 
NO:X. 

Particularly, a specific polynucleotide with 30-40 nucleotides is synthesized 
30 using an Applied Biosystems DNA synthesizer according to the sequence reported. 

The oligonucleotide is labeled, for instance, with ^'"P-y-ATP using T4 polynucleotide 

kinase and purified according to routine methods. (E.g., Maniatis et al.. Molecular 
Cloning: A Laboraton^ Manual, Cold Spring Harbor Press, Cold Spring, NY (1982).) 
The plasmid mixture is translormed into a suitable host, as indicated above (such as 
35 XL-l Blue fStratagene)) using techniques known to those of skill in the art, such as 
those provided by the vector supplier or in related publications or patents cited above. 
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The tiansfon7:ianls are plated on 1.5*^;^ agar plates (containing the appropriate selection 
agent, e.g., ampicillin) to a density of about 1?0 transiormants {coloniesj per plate. 
These plates are screened using Nylon membranes according to routine methods toi 
bacterial colony screening (e.g., Sambrook et al.. Molecular Cloning: A Laborator> 
? Manual, 2nd Edit., (1989). Cold Spring Harbor Laboratory Press, pages 1.93 to 
1.104), or other techniques known to those of skill in the an. 

Alternatively, two pnmers of 17-20 nucleotides derived from both ends of the 
SEO ID NO:X (i.e.. within the region of SEQ ID NO:X bounded by the 5' NT and tht 
3" NT of the clone defined in Table 1) are synthesized and used to amplify the desired 
10 cDNA using the deposited cDNA plasmid as a template. The polymerase chain reaction 
is carried out undei routine conditions, foi instance, m 25 |il ol reaction mixture with 
0.5 ug of the above cDNA template. A convenient reaction mixture is 1.5-5 mM 
MgCl., 0.01 % (w/v) gelatin. 20 each of dATP. dCTP, dGTP, dTTP, 25 pmol ol 
each primer and 0.25 Unit of Taq polymerase. Thirty five cycles of PCR (denaturaiion 

15 at 94X for 1 mm: annealing at 5 5 "^C for 1 min: elongation al72'^Cfor 1 min) art 

performed with a Perkin-Elmer Cetus automated thermal cycler. The amplified product 
is analyzed by agarose gel electrophoresis and the DNA band with expected moleculai 
weight is excised and purified. The PCR product is verified to be the selected sequence 
by subcloning and sequencing the DNA product. 

20 Several methods are available for the identification of the 5' or 3' non-codmg 

portions of a gene which may not be present in the deposited clone. These methods 
include but are not limited to, filter probing, clone enrichment using specific probes, 
and protocols similar or identical to 5' and 3' "RACE" protocols which are well known 
in the art. For instance, a method similar to 5' RACE is available for generating tht 

25 missing 5' end of a desired fuIMength transcript. (Fromont-Racine et al., Nucleic Acids 
Res. 21(7):1683-1684 (1993).) 

Briefly, a specific RNA oligonucleotide is ligated to the 5' ends of a population 
of RNA presumably containing full-length gene RNA transcripts. A primer set 
containing a primer specific to the ligated RNA oligonucleotide and a primer specific to 

30 a know^n sequence of the gene of interest is used to PCR amplify the 5' portion of the 
desired full-length gene. This amplified product may then be sequenced and used to 
generate the full length gene. 

This above method starts with total RNA isolated from the desired source. 
although poly-A-i- RNA can be used. The RNA preparation can then be treated with 

35 phosphatase if necessar\' to eliminate 5' phosphate groups on degraded or damaged 

RNA which may inierlere with the later RNA ligase step. The phosphatase should then 
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be inactivated and the RNA treated with tobacco acid pyrophosphatase in order to 
remove the cap structure present at the 5' ends of messenger RNAs. This reaction 
leaves a 5' phosphate group at the 5' end of the cap cleaved RNA which can then be 
ligaled to an RNA ohgonucleotide using T4 RNA ligase. 
5 This modified RNA preparation is used as a template for first strand cDNA 

synthesis using a gtnc specific oligonucleotide. The first strand synthesis reaction is 
used as a template for PCR amplification of the desired 5' end using a primer specific to 
the ligated RNA oligonucleotide and a primer specific to the known sequence of the 
gene of interest. The resuhant product is then sequenced and analyzed to confirm that 
10 the 5' end sequence belongs to the desired gene. 

Example 2: Isolation of Genomic Clones Corresponding to a 
Polvnucleotidt 

A human genomic PI library (Genomic Systems, Inc.) is screened by PCR 
15 using primers selected for the cDNA sequence corresponding to SEQ ID NO:X., 
according to the method described in Example 1. (See also, Sambrook.) 

Example 3: Tissue Distribution of Polypeptide 

Tissue distribution of mRNA expression of polynucleotides of the present 
20 invention is determined using protocols for Northern blot analysis, described by, 

among others. Sambrook et ah For example, a cDNA probe produced by the method 
described in Example 1 is labeled with P^^ using the rediprime"^^ DNA labeling system 
(Amersham Life Science), according to manuiacturer's instructions. After labeling, the 
probe is purified using CHROMA SPIN- 100'^^ column (Clontech Laboratories. Inc.), 
25 according to manufacturer's protocol number PT1200-1 . The purified labeled probe is 
then used to examine vaiious human tissues for mRNA expression. 

Multiple Tissue Northern (MTN) blots containing various human tissues (H) or 
human iinmune system tissues (IM) (Clontech) are examined with the labeled probe 
using ExprcssHyb™ hybridization solution (Clontech) according to manufacturer's 
30 protocol number PTl 190-L Following hybridization and washing, the blots are 

mounted and exposed to film at -lO^C overnight, and the films developed according to 

standard procedures. 

Example 4: Chromosomal Mapping of the Polynucleotides 

35 An oligonucleotide primer set is designed according to the sequence at the 5' 

end of SEQ ID NO:X. This primer preferably spans about 100 nucleotides. This 
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piimu sci is then used in a polymerase chain reaction under the following set of 
condition^ : :<) seconds. 95^: 1 ininule. ;^6X: 1 minute. lO^^C. This cycle is repeated 

32 tuples followed by one 5 mmuie cycle at lO'-C. Human, mouse, and hamster DNA 

is used as template in addition to a somatic cell hybrid panel containing individual 
5 chromosomes or chromosome fragments (Bios, Inc). The reactions is analyzed on 
either h% polyacr\'lamide gels or 3.5 9f agarose gels. Chromosome mapping is 
detemiined by the presence ol an approximately 100 bp PCR fragment in the paniculai 
somatic cell hybrid. 

10 Example 5: Bacterial Expression of a Polypeptide 

A polynucleotide encoding a polypeptide of the present invention is amplified 
using PCR oligonucleotide primers conesponding to the 5' and 3' ends of the DNA 
sequence, as outlined in Example 1, to synthesize insertion fragments. The primers 
used to amplify the cDNA insert should preferably contain restriction sites, such as 

15 BamHl and Xbal, at the 5' end of the primers in order to clone the amplified product 

into the expression vector. For example. BamHl and Xbal correspond to the restriction 
enzyme sites on the bacterial expression vector pOE-9. (Qiagen, Inc., Chatswoith, 
CA). This plasmid vector encodes antibiotic resistance (Amp^), a bacterial origin of 
replication (ori), an IPTG-regulatable promoter/operator (P/0), a ribosome binding site 

20 (RBS), a 6-histidine lag (6-His), and restriction enzyme cloning sites. 

The pOE'9 vector is digested with BamHl and Xbal and the amplified fragment 
is ligated into the pOE-9 vector maintaining the reading frame initiated at the bacterial 
RBS. The ligation mixture is then used to tiansfonn the E. coli strain M15/rep4 
(Qiagen, Inc.) which contains multiple copies of the plasmid pREP4. which expresses 

25 the lac] repressor and also confers kanamycin resistance (KanO- Transformants arc 
identified bv their ability to grow on LB plates and ampicillin/kanamycin resistant 
colonies are selected. Plasmid DNA is isolated and confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (0/N) in liquid 
culture in LB media supplemented with both Amp (100 ug/mlj and Kan (25 ug/ml). 

30 The 0/N culture is used to inoculate a laige culture at a ratio of 1 :100 to 1 :250. The 
cells are grown to an optical density 600 (O.D.'^^^) of between 0.4 and 0.6. IPTG 
(Isopropyl-B-D-thiogalacto pyranoside) is then added to a final concentration of 1 mM. 
IPTG induces by inactivating the lacl repressor, clearing the P/0 leading to increased 
gene expression. 
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Cells are grown for an extra 3 to 4 hours. Cells arc then harvested by 
ccntrilugation (20 mms at 6000Xg). The cell pellet is solubilized in the chaotropic 

agent 6 Molar Guanidine HO by stirring for 3-4 hours at 4^C. The cell debris is 

removed by centrifugalion, and the supernatant containing the polypeptide is loaded 
5 onto a nickcl-nitrilo-tri-acetic acid (^'Ni-NTA") affinity resin column (available from 

OIAGEN, Inc., supra). Proteins with a 6 x His lag bind to the Ni-NTA resin with high 
affmily and can be purified in a simple one-step procedure (for details sec: The 
OIAexpressionisl (1995) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 8, 

10 the column is first washed with 10 volumes of 6 M guanidine-HCl, pH 8, then washed 
with 10 volumes of 6 M guanidine-HCl pH 6. and finally the polypeptide is eluted with 
6 M guanidine-HCl, pH 5. 

The purified protein is then renatured by dialyzing it against phosphate-buffered 
saline (PBS) or 50 niiM Na-acetatc, pH 6 buffer plus 200 niM NaCl. Alternatively, the 

15 protein can be successfully refolded while immobilized on the Ni-NTA column. The 

recommended conditions are as follows: renaiure using a linear 6M-1M urea gradient in 
500 mM NaCl, 20% glycerol, 20 mM Tris/HCl pH 7.4, containing protease inhibitors. 
The rcnaiuration should be performed over a period of 1 .5 hours or more. After 
renaturation the proteins are eluted by the addition of 250 mM immidazole. Immidazole 

20 is removed by a final dialyzing step against PBS or 50 mM sodium acetate pH 6 buffer 
plus 200 mM NaCl. The purified protein is stored at 4'C or frozen at -SO'^C. 

In addition to the above expression vector, the present invention further includes 
an expression vector comprising phage operator and promoter elements operatively 
linked to a polynucleotide of the present invention, called pHE4a. (ATCC Accession 

25 Number XXXXXX.) This vector contains: 1) a neomycinphosphotransferase gene as 
a selection marker, 2) an E. coli origin of replication, 3 ) a T5 phage promoter sequence. 
4) two lac operator sequences, 5) a Shine-Delgamo sequence, and 6) the lactose operon 
repressor gene (laclq). The origin of replication (oriC) is derived from pUC19 (LTl, 
Gaithersburg, MD). The promoter sequence and operator sequences arc made 

30 syntheticalh . 

DNA can be inserted into the pHEa by restricting the vector with Ndel and 
Xbal, BamHI, XhoL or Asp718, running the restricted product on a gel. and isolating 
the larger fragment (the stuffer fragment should be about 310 base pairs). The DNA 
insert is generated according to the PCR protocol described in Example 1, using PCR 

35 primers having restriction sites for Ndel (5' primer) and Xbal, BamHI. Xhol. or 
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Asp7 18 (?' pnmer). The PCR insen is gel purified and reslricied with compalibie 
tn/\ mcs. The insen and \"ectoi are lif aicd according lo standard protocols. 

The engineered \ecioi ccuild easily be substituted in the above protocol to 
express protein in a bacterial system. 

Example 6: Purification of a Polypeptide from an Inclusion Body 

The following alteniativc method can be used to purity a polypeptide expressed 
in E coli when it is present in the form of inclusion bodies. Unless othewise specified. 

all of the following steps are conducted at 4-10''C. 

10 Upon completion of the production phase of the coU lermentation, the cell 

culture IS cooled to 4-lOT and the cells harvested by continuous centrifugaiion at 

15.000 q)m (Heraeus Scpatech). On the basis of the expected yield ol protein per unit 
weight of cell paste and the amount of purified protein required, an appropriate amount 
of cell paste, by weight, is suspended in a buffer solution containing 100 mM Tris, 50 
15 nxM EDTA, pH 7.4. The cells are dispersed to a homogeneous suspension using a 
high shear mixer. 

The cells are then lysed by passing the solution through a microfluidizei 
(Microfuidics. Corp. or APV Gaulin, Inc.) twice at 4000-6000 psi. The homogenate i^ 
then mixed with NaCl solution to a final concentration of 0.5 M NaCl, followed by 
20 centrilugation at 7000 xg for 15 mm. The resultant pellet is washed again using 0.5M 
NaCl. 100 mM Tris, 50 mM EDTA, pH 7.4. 

The resulting washed inclusion bodies are solubilized with 1.5 M guanidinc 
hydrochloride (GuHCl) for 2-4 hours. After 7000 xg centrifugation for 15 min., the 

pellet is discarded and the polypeptide containing supernatant is incubated at 4X 

25 overnight to allow further GuHCl extraction. 

Following high speed centrifugation (30.000 xg) to remove insoluble particles, 
the GuHCl solubilized protein is refolded by quickly mixing the GuHCl extract with 20 
volumes of buffer containing 50 mM sodium, pH 4.5, 150 mM NaCL 2 mM EDTA by 

vigorous stirring. The refolded diluted protein solution is kept at 4''C without mixing 

30 for 12 hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously prepared tangential 

filtration unit equipped with 0.16 \xm membrane filler with appropriate surface area 

(e.g.. Filtron), equilibrated with 40 mM sodium acetate, pH 6.0 is employed. The 
filtered sample is loaded onto a cation exchange rcsin (e.g.. Poros HS-50, Perseplivt 
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Biosysiems). The column is washed with 40 mM sodium acetate, pH 6.0 and eluted 
with 250 mM. 500 mM 1000 mM and 1500 niM NaCl m the same buffer, in a 
stepwise manner. The absorbance at 280 nm of the effluent is continuously monitored. 
Praciions are collected and further analyzed by SDS-PAGL 
5 Fractions containing the polypeptide are then pooled and mixed with 4 volumes 

ol water. The diluted sample is then loaded onto a pic\ iously prepared set of tandem 
columns ol stiong anion (Poros HQ-50, Perseptive Biosystems) and weak anion 
fPoros CM-20, Perseptive Biosystems) exchange resins. The columns are equilibrated 
with 40 mM sodium acetate, pH 6.0. Both columns are washed with 40 mM sodium 

10 acetate, pH 6.0, 200 mM NaCl. The CM-20 column is then eluted using a 10 column 
volume linear gradient ranging Irom 0.2 M NaCl, 50 mM sodium acetate, pH 6.0 to 1 .0 
M NaCl, 50 mM sodium acetate, pH 6.5. Fractions are collected under constant A2n^ 
monitoring of the effluent. Fractions containing the polypeptide (determined, foi 
instance, by 16% SDS-PAGE) are then pooled. 

15 The resultant polypeptide should exhibit greater than 95% purity after the above 

refolding and purification steps. No major contaminant bands should be observed from 

Commassie blue stained 16% SDS-PAGE gel w^hen 5 )ig oi purified protein is loaded 

The purified protein can also be tested for endotoxin/LPS contamination, and typicalh 
the LPS content is less than 0.1 ng/ml according to LAL assays. 

20 

Example 7: Cloning and Expression of a Polypeptide in a Baculovirus 
Expression System 

In this example, the plasmid shuttle vector pA2 is used to insert a polynucleotide 
into a baculovirus to express a polypeptide. This expression vector contains the strong 

25 polyhcdnn promoter of the Auiogiapha califomica nuclear polyhedrosis virus 
(AcMNPV) followed by convenient restriction sites such as BamHI, Xba I and 
Asp7]8. The polyadenylalion site of the simian virus 40 ("SV40") is used for efficient 
polyadenylation. For easy selection of recombinant virus, the plasmid contains the 
beta-galactosidase gene from E. c oU under control of a w^ak Drosophila promoter in the 

30 same orientation, followed by the polyadenylation signal of the polyhedrin gene. The 
inserted genes are flanked on both sides by viral sequences for cell-mediated 
homologous recombination with w^ild-type viral DNA to generate a viable virus that 
express the cloned polynucleotide. 

Many other baculovirus vectors can be used in place of the vector above, such 

35 as pAc373, pVL941, and pAcIMl. as one skilled in the an would readily appreciate, as 
long as the construct provides appropriately located signals for transcription, 
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iriinslation, sccrciioii and the likt\ including a signai pcpiidc and an in-tramc ATG a^ 
required. wSuch vecuns arc described, for instance, m Luckcnv et al.. Virology 170:31- 
39 (1989). 

Specifically, the cDNA sequence contained in the deposited clone, including tht 
Al'G initiation codon and the naturally associated leader sequence identified in Table 1 . 
IS amplified using the PGR protocol described in I:xample 1. If the naturally occuning 
signal sequence is used lo produce the secreted protein, the pA2 vector does not need a 
second signal peptide. Alternatively, the vector can be modified (pA2 GP) to include a 
baculovirus leader sequence, using the standard methods described in Summers et al.. 

10 "A Manual of Methods for Baculo\'irus Vectors and Insect Cell Gulture Procedures." 
Texas Agricultural hxpciimental Station Bulletin No. 1555 ( 1987). 

The amplified Iragment is isolated from a l^yr agarose gel using a commeicialh 
available kit ("Geneclean," BIO 101 Inc., La Jolla. Ca.). The iragment then is digested 
with appropriate restriction enzymes and again purified on a ]% agarose gel. 

15 The plasmid is digested with the conesponding restriction enzymes and 

optionally, can be dcphosphor\'lated using calf intestinal phosphatase, using routine 
procedures known in the an. The DNA is then isolated liom a 1% agarose gel using a 
commercially available kit ("Geneclean" BIO 101 Inc., La Jolla, Ca.). 

The fragment and the dephosphor\Tated plasmid are ligated together with T^ 

20 DNA ligase. E. coli HE 101 or other suitable E. tali hosts such as XL-1 Blue 

(Stratagene Cloning Systems, La Jolla, CA) cells are translormed with the ligation 
mixture and spread on culture plates. Bacteria containing the plasmid are identified b\ 
digesting DNA fiom individual colonies and analyzing the digestion product by gel 
electrophoresis. The sequence of the cloned fragment is confirmed by DNA 

25 sequencing. 

Five |ig of a plasmid containing the polynucleotide is co-transfected with 1 .0 ^ig 
ol a commercially available linearized baculovirus DNA ("BaculoGold'^'^ baculovirus 
DNA", Pharmingen. San Diego, CA), using the lipolection method described b\ 
Feigner et al., Proc. Natl. Acad, Sci. USA 84:7413-7417 (1987). One |ig of 

30 BaculoGold'^^^ vims DNA and 5 )ig of the piasmid are mixed in a sterile well ol a 
microtiter plate containing 50 ill of serum-free Grace s medium (Life Technologic^ 
Inc., Gaithersburg, MD). Alterwards, 10 |il Lipofeciin plus 90 )il Grace s medium art 
added, mixed and incubated for 15 minutes at r(^om temperature. Then the transfection 
mixture is added drop-wise to Sf9 insect cells (ATCC CRL 1711) seeded in a 35 mm 

35 tissue culture plate with 1 ml Grace's medium without scrum. The plate is then 

incubated for 5 hours at 27"^ C. The transfection solution is then removed from the plate 
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and ] ml of Grace's insect medium supplemented with 10% fetal calf serum is added. 
Cultivation is then continued at 27^ C for four days 

After four days the supernatant is collected and a plaque assay is pcrlomied. a*^ 
described by Summers and Smith, supra. An agarose pel with "Blue Gal" (Lilt 
5 Technologies Inc., Gaithcrsburg) is used to allow easy identification and isolation of 
gal-expressing clones, which produce blue-stained plaques. (A detailed description ol a 
"plaque assay" of this type can also be found in the user's guide for insect cell culture 
and baculovirology distributed by Life Technologies Inc.. Gaithersburg, page 9-10.) 
After appropriate incubation, blue stained plaques are picked with the tip of a 

10 micropipettor (e.g., EppendorO- The agar containing the recombinant viruses is then 
resuspended in a microcentriluge tube containing 200 |il of Grace's medium and the 
suspension containing the recombinant baculovirus is used to infect Sf9 cells seeded in 
35 mm dishes. Pour days later the supcniatants of these culture dishes are harvested 
and then they are stored at 4^ C. 

15 To verify the expression of the polypeptide. Sf9 cells are grown in Grace'^ 

medium supplemented with 10% heat-inactivated FBS. The cells are infected with the 
recombinant baculovirus containing the polynucleotide at a multiplicity of infection 
("MOI") of about 2. If radiolabeled proteins are desired, 6 hours later the medium is 
removed and is replaced with SF900 II medium minus methionine and cysteine 

20 (available from Life Technologies Inc., Rockville, MD). After 42 hours, 5 pCi of ^^^S^ 
methionine and 5 pCi '''^S-cysieine (available from Amersham) are added. The cells are 
further incubated for 16 hours and then are harvested by centrifugation. The proteins in 
the supernatant as well as the intracellular proteins are analyzed by SDS-PAGL 
followed by autoradiography (if radiolabeled). 

25 Microsequencmg of the amino acid sequence of the amino terminus oi purified 

protein may be used to determine the amino terminal sequence of the produced protein 

Example 8: Expression of a Polypeptide in Mammalian Cells 

The polypeptide of the present invention can be expressed in a mammalian cell. 
A typical mammalian expression vector contains a promoter element, which mediates 

30 the initiation of transcription of mRNA, a protein coding sequence, and signals required 
for the termination of transcription and polyadenylation of the transcript. Additional 
elements include enhancers. Kozak sequences and mtcrvening sequences flanked b\ 
donor and acceptor sites for RNA splicing. Highly efficient transcription is achieved 
with the early and late promoters from SV40, the long terminal repeats (LTRs) from 

35 Retroviruses, e.g., RSV. HTLVl, HIVJ and the early piomoter of the cytomegalovirus 
(CMV). However, cellular elements can also be used (e.g., the human actm promoter). 
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Suitable LxpicsMon vcciors loi use jn piactieinp the present invention include, 
foi example, vectors such as pSVL and pMSG (Pharmacia. L'ppsala. Sweden ). 
pRSVcat (ATCC 37152). pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109j- 
pCMVSport 2.0. and pCMVSport 3.0. Mammalian host cells that could be usee 
5 include, human Hela. 293, H9 and Jurkat cells, mouse N1H3T3 and C127 cells. Cos 1. 
Cos 7 and CVl, quail OCl-3 cells, mouse L cells and Chinese hamster ovar\' (CHO> 
cells. 

Alternatively, the polypeptide can be expressed in stable cell lines containing the 
polynucleotide integrated into a chromosome. The co-transfection with a selectable 

]0 marker such as dhii, gpt. neomycin, hygiomycm allows the identification and isolation 
of the transfected cells. 

The iransiecied gene can also be amplified to express large amounts of th( 
encoded protein. The DHFR (dihydrofolate reductase) marker is useful in developmg 
cell lines that earn' several hundred or even several thousand copies of the gene ol 

15 interest. (See, e.g.. Alt, F. W., et ah, J. Biol. Chem. 253:1357-1370 (1978); Hamlin. 
J. L. and Ma, C. Biochem. et Biophys. Acta, 1097:107-143 (1990); Page, M. J. and 
Sydenham, M. A.. Biotechnology 9:64-68 (1991 ).l Another useful selection marker is 
the enzyme glutamine synthase (GS) (Murphy et al, Biochem J. 227:277-279 (1991j. 
Bebbingtonet al.. BioATechnology 10:169-175 (1992). Using these markers, tht 

20 mammalian cells are grown in selective medium and the cells with the highest resistance 
are selected. These cell lines contain the amplified gene(s) integrated into a 
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the 
production ol proteins. 

Derivatives of the plasmid pSV2-dhlr (ATCC Accession No. 37146), the 

25 expression vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession 
No.209647) contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et 
al.. Molecular and Cellular Biology, 438-447 (March, 1985)) plus a fragment of the 
CMV-enhancer (Boshart et aL. Cell 41:521 -530 ( 1 985 >.) Multiple cloning sues, e.g., 
with The restriction enzyme cleavage sites BamHI, Xbal and Asp7]8. facilitate tht 

30 cloning of the gtne of interest. The vectors also contain the 3' intron, tht 

polyadenylation and termination signal of the rat pieproinsulin gene, and the moust 
DHFR gene under control of the SV40 early promotei. 

Specifically, the plasmid pC6, for example, is digested with appropriate 
restriction enzymes and then dephosphor\iated using calf intestinal phosphates b\ 

35 procedures known in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide of the present invention is amplified according to the protocol 
outlined in Example 1 . If the naturally occuning signal sequence is used to produce the 
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secreted protein, the \'ecior does not need a second signal peptide. Alternatively, if the 
naturalh' occurring signal sequence r'^ not used, the \ector can be modified to include a 
heterologous signal sequence. (See, e.g.. WO 96/34891.) 

The amplified fragment is isolated Irom a 19c agarose gel using a commercially 
5 available kjt ( "Geneclean," BIO 101 Inc., La Jolla. Ca.). The fragment then is digested 
\^■ith appiopiiatc lestriction enzymes and again purified on a 19c agaiosc gel. 

The amplified fragment is then digested with the same restriction enzyme and 
purified on a 1% agarose gel. The isolated fragment and the dephosphor>^lated vector 
are then ligated with T4 DNA ligase. E. coli HBlOl or XL-1 Blue cells are then 

10 translomied and bacteria are identified that contain the fragment inserted into plasmid 
pC6 using, for instance, restriction enzyme analysis. 

Chinese hamster ovary cells lacking an active DHFR gene is used lor 
transfection. Five |ig of the expression plasmid pC6 is coiransfected w'ith 0.5 |ig of the 
plasmid pSVneo using lipofectin (Feigner et al., supra). The plasmid pSV2-neo 

15 contains a dominant selectable marker, the neo gene from Tn5 encoding an enzyme that 
confers resistance to a group of antibiotics including G418. The cells are seeded in 
alpha minus MEM supplemented with 1 mg/ml G418. After 2 days, the cells are 
tr>^psinized and seeded in hybridoma cloning plates (Greiner, Gemiany) in alpha minus 
MEM supplemented with 10, 25, or 50 ng/ml oi metothrexate plus 1 mg/ml G418. 

20 After about 10-14 days single clones are tr>'psinized and then seeded in 6-well petri 

dishes or 10 ml flasks using different concentrations of methotrexate (50 nM, 100 nM, 
200 nM, 400 nM, 800 nM). Clones growing at the highest concentrations of 
methotrexate are then transferred to new ^-wel] plates containing even higher 
concentrations of methotrexate (1 |iM, 2 |iM, 5 ^iM, 10 mM, 20 mM). The same 

25 procedure is repeated until clones are obtained which grow at a concentration of 100 - 
200 |iM. Expression of the desired gene product is analyzed, for instance, by SDS- 
PAGE and Western blot or by reversed phase HPLC analysis. 

Example 9: Protein Fusions 

30 The polypeptides of the present invention are preferably fused to other proteins. 

These fusion proteins can be used for a variety of applications. For example, fusion of 
the present polypeptides to His-tag. HA-tag, protein A, IgG domains, and maltose 
binding protein facilitates purification. (Sec Example 5; see also EP A 394,827; 
Traunecker. ei al., Nature 331:84-86 (1988).) Similarly, fusion to lgG-1, IgG-3, and 

35 albumin increases the halflife time in vivo. Nuclear localization signals fused to the 
polypeptides of the present invention can target the protein to a specific subcellular 
localization, wliile covalent heterodimcr or homodimers can increase or decrease the 
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iici]\'it\ oi a fusion puncin. PuMon prok ms can aho cicaic chiincnc molecules having- 
more than one function. Finally, fusion proteins can incicasc solubility and/or stabilit} 
of the iusccl pioiem compared to the non-iuscd protein. All of the types of fusion 
pioiems described above can be made by modify ing the follow ing protocol, which 
? outlines the fusion of a polypeptide to an IgG molecule, or the protocol described in 
hxample 5. 

Briefly, the human he ponion of the IgG molecule can be PGR amplified, using 
primers that span the 5' and 3' ends of the sequence described below. These primers 
also should have convenient restriction enzyme sites that will facilitate cloning into an 

10 cxpiession \ ector, preferably a mammalian expression vectoj 

I'Oi example, if pC4 (Accession No. 209646) is used, the human Fc ponion can 
be hgated into the BamH) cloning site. Note that the 3' BamHl site should be 
destiovcd. Next, the vectoi containing the human Fc portion is re-restrictcd with 
BamHl. linearizing the vector, and a po]ynucle(Mide of the present invention, isolated 

15 by the PGR protocol described in hxample 1 . is ligated into this BamHl site. Note that 
the polvnucleotide is cloned without a stop codon, otherwise a fusion protein will not 
be produced. 

If the naturally occurring signal sequence is used to produce the secreted 
protein, pG4 does not need a second signal peptide. Alternatively, if the naturally 
20 occuning signal sequence is not used, the vector can be modified to include a 
heterologous signal sequence. fSee, e.g., WO 96/34891.) 

Human IgG Fc region: 

GGGA I GGGGAGGCCAAATGTTGl GAGAAAAGTGAGAGATGGGCAGGGTGGG 
25 GAGCAGGTGAATTCGAGGGTGGAGGGTGAGTGTrGCTGTTGCCCGGAAAACG 
CAAGGAGACCCTGATGATGTGGGGGAGTGGTGAGGTCACATGCGTGGTGGl 
GGAGGTAAGGCACGAAGACGCTGAGGTCAAGTTCAACIGGTACGTGGACG 
GGGIGGAGGTGCATAATGCGAAGACAAAGGGGGGGGAGGAGCAGTAGAAC 
AGGACGTACCGTGTGGTCAGGGTCCTCACGGTGCTGCACCAGGACTGGGTG 
30 AAl GGGAAGGAGTAGAAGTGrAAG(3TCn( ( AAGAAAGGC GTCCCAACCGGC 
ATGGAGAAAACCATCTGGAAAGGCAAAGGGCAGGGGGGAGAAGGACAGG7 
GTACACCCTGCCGCCATGGGGGGATGAGGTGAGCAAGAACCAGGTCAGCCl 
GAGClGGCTGGTCAAAG(jGTT(TAIGCAAGGGACArGGGGGTGGAGTGGGA 
GAGCAATGGGCAGCCGGAGAACAACTACAAGACCAGGCCTCCCGTGCTGG 
35 ACTCGGAGGGCTCCTTCT1GC7GTACAGGAAGCTGACGGTGGACAAGAGCA 
GGTGGGAGCAGGGGAAGGTGTTGTCATGGTGGGTGATGCATGAGGCTCTGG 
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ACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGGTAAATGAGTGC 
GACGGCCGCGACTCTAGAGGAT (ShQ ID NO:l ) 

Example 10: Production of an Antibody from a Polypeptide 

^ The antibodies of the present invention can be prepared by a variety of methods. 

(See, Cuncnt Protocols. Chapter 2.) Poi example, cells expressing a polypeptide ol 
the present invention is adr^ninisiered to an animal to induce the production ol sera 
containing polyclonal antibodies. In a preferred method, a preparation of the secreted 
protein is prepared and purified to render it substantially Iree of natural contaminants. 

10 Such a preparation is then introduced into an animal in order to produce polyclonal 
antisera ol greater specific activity. 

In the most preferred method, the antibodies of the present invention are 
monoclonal antibodies (or protein binding fragments thereof). Such monoclonal 
antibodies can be prepared using hybridoma technology. (Kohler et ah. Nature 

15 256:495 (1975): Kohler et ah. Eur. J. Immunol. 6:51 1 (1976): Kohler et ah, Eur. J. 
Immunol. 6:292 (1976): Hammerling et al., in: Monoclonal Antibodies and T-Cell 
Hvbridomas, Elsevier, N.Y., pp. 563-681 (1981).) In general, such procedures 
involve immunizing an animal (preferably a mouse) with polypeptide or, more 
preferably, with a secreted polypeptide-expressing cell. Such cells may be cultured m 

20 anv suitable tissue culture medium: however, it is preferable to culture cells in Earle s 
modified Eagle's medium supplemented with 10% fetal bovine seiTim (inactivated at 
about 56^C). and supplemented with about 10 g/1 of nonessential amino acids, about 

1 ,000 LVml of penicillin, and about 100 jLig/ml of streptomycin. 

The splenocytes of such mice are extracted and fused with a suitable myeloma 

25 cell line. Any suitable myeloma cell line may be employed m accordance with the 
present invention; however, it is preferable to employ the parent myeloma cell line 
(SP20), available from the ATCC. After fusion, the resulting hybridoma cells are 
selectively maintained in HAT medium, and then cloned by limiting dilution as 
described by Wands et al. (Gastroenterology 80:225-232 (1981).) The hybridoma cells 

30 obtained through such a selection are then assayed to identify clones which secrete 
antibodies capable of binding the polypeptide. 

Alternatively, additional antibodies capable of binding to the polypeptide can be 
produced in a two-step procedure using anti-idiotypic antibodies. Such a method 
makes use of the fact that antibodies are themselves antigens, and therefore, il is 

35 possible to obtain an antibody which binds to a second antibody. In accordance with 
this method, protein specific antibodies are used to immunizx an animal, preferably a 
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nK^usc. The spknoc\'ics ol ^-iich an animal arc then u<-vd to produce hyhridonKi cells, 
and the hx'hridoHia cells are screened to identih clones w hich prc^duce an antihodx 
whose abilitN' to bind to the proiem-specific antibod\- can be blocked by the polypeptide 
Such antibodies con^ipnsc anii-idiotypic antibodies to the protein-specific antibody and 
^ can be used to immunize an animal to induce lormation of funhcr protein-speciiu 
antibodies. 

It u ill be appreciated that Fab and F(ab')2 and other Irapments of the antibodies 
of the present mvention may be used according lo the methods disclosed herein. Such 
lraj:ments are typicalh' produced b} proteolytic cleaxai^e. using enzymes such as papain 

10 (to produce Fab Irafmenlsj oi pepsin (to produce F(ab')2 liaf^ments). Alteniativeh . 
secreted prolein-bindmg liapments can be produced through the application oi 
recombinant DNA technology or through synthetic chcmistr\. 

For in vivo use ol antibodies in humans, it niay be preferable to use 
"humanized" chimeric monoclonal antibodies. Such antibodies can be produced usin[ 

1? genetic constructs derived from hybridoma cells producing the monoclonal antibodies 
described above. Methods lor producing chimeric antibodies are known in the an. 
(See. lor review, Morrison. Science 229:1202 (1985): Oi et al., BioTechniques 4:21^ 
(1986); Cabilly et ah. U.S. Patent No. 4.816.567: Tamguchi el al., EP 171496: 
Morrison et ah, EP 173494; Neuberger et al.. WO 8601533: Robinson ct al.. WO 

20 8702671; Bouhanne et al.. Nature 312:643 (1984); Neuberger et ah. Nature 314:268 
(1985).) 

K>aniple 11: Prochiction Of Secreted Protein 1 or Hi} j h-Thrnu^hpiit 
Screening Assays 

25 

The following protocol produces a supernatant containing a polypeptide to bt 
tested. This supernatant can then be used in the Screening Assays described in 
Examples 13-20. 

First, dilute Poly-D-Lysinc (644 587 Boehringer-Mannheim) stock solution 
30 ( Img/ml m PBS) 1:20 in PBS (w/o calcium oi magnesium 17-516F Biowhittaker) lor a 
working solution of 50ug/ml. Add 200 ul of this solution to each well (24 well plates ■ 
and incubate at RT for 20 minutes. Be sure to distribute the solution over each well 
(note: a 12-channel pipetter may be used with tips on every other channel). Aspirate oil 
the Poly-D-Lysine solution and rinse with 1ml PBS (Phosphate Buffered Saline). The 
35 PBS should remain in the wtII until just prior to plating the cells and plates may be 
poly-lysine coated in advance for up to two weeks. 
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Plate 293T cells (do not carr>' cells past P-f20) at 2 x 10' cells/well m .5ml 
DMEM(Dulbecco's Modified Eagle Medium){ with 4.5 G/L glucose and L-g!utamint 
( 12-604F Bio\vhittaker))/109^ heat inactivated FBS( 14-503F Biowhiltaker)/lx 
Pcnstrep(17-602E Biowhittaker). Let the cells grow overnight. 
5 The next day, mix logcther in a sterile solution basin: 300 ul Lipofectaminc 

( 1F324-012 Gibco/BRL) and 5ml Optimcm 1 (319h5070 Gibco/BRL)/96-wcll plate. 
With a small volume multi-channel pipettcr, aliquot approximately 2ug of an expression 
vector containing a polynucleotide insert, produced by the methods described in 
Examples 8 or 9, into an appropriately labeled 96-well round bottom plate. With a 
10 multi-channel pipettei, add 50ul of the Lipofeciaminc/Opiimem I mixture to each well 
Pipette up and down gently to mix. Incubate at RT 1 5-45 minutes. After about 20 
minutes, use a multi-channel pipetter to add 150ul Optimem 1 to each well. As a 
control, one plate of vector DNA lacking an insert should be transfected with each set oi 
transfections. 

]5 Preferably, the transfeciion should be periormed by tag-teaming the following 

tasks. By tag-teaming, hands on time is cut in half, and the cells do not spend too 
much lime on PBS, First, person A aspirates off the media from four 24-well plates ol 
cells, and then person B rinses each well with .5- 1ml PBS. Person A then aspirates off 
PBS nnsc, and person B. using a]2-channe] pipettcr with tips on every other channel. 

20 adds the 200u] of DNA/Lipolectamine/Optimem 1 complex to the odd wells first, then to 
the even w^ells, to each row on the 24-well plates. Incubate at 37^C for 6 hours. 

While cells are incubating, prepare appropriate media, either 1%BSA in DMEM 
with Ix penstrep, or CHO-5 media (see below) with 2mm glutamme and Ix penstrep. 
(BSA (81-068-3 Bayer) ]00gm dissolved in IL DMEM for a 10% BSA stock 

25 solution). Filter the media and collect 50 ul lor endotoxin assay in 15ml polystyrene 
conical. 

The iransfection reaction is terminated, preferably by tag-teaming, at the end ol 
the incubation period. Person A aspirates off the transfection media, w^hile person B 
adds 1 .5ml appropriate media to each w^ell. Incubate at 37''C for 45 or 72 hours 

30 depending on the media used: 1 %BSA for 45 hours or CHO-5 for 72 hours. 

On day four, using a 300ul multichannel pipetier, aliquot 600ul in one 1ml deep 
well plate and the remaining supernatant into a 2ml deep well. The supemaiants Iron; 
each w^ell can then be used in the assays described in Examples 13-20. 

It is specificallv understood that w^hen activity is obtained in any of the assays 
35 described below using a supcniatant. the activity originates Irom either the polypepiidt 
directly (e.g.. as a secreted protein) or by the poh peptide inducing expression of othci 
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piotc]n>. uhicl. iAC then secictcd \r\\o the sujxrijaianl. Ihiis. ihc invcniion Uinlici 
pio\ ides a method of idcnlif) ing the pioiein in the supernatant characterized h\ an 
activity in a panicular assa\ . 



HGS' CHO-5 m edium jonnulat io n : 



Inorganic Salts 



CaC]2 (anhvd) 


1 16.6 mg/L 


CuSO,-5H.O 


0.00130 


Fe(N0,).-9H,0 


0.050 


FeS0,-7H,0 


0.41'/ 


KCl 


31 1.80 


MgCl- 


28.64 


MgSO, 


48.84 


NaCl 


6995.50 


NaHCO.. 


2400.0 


NaH.PO,-H,0 


62.50 


Na,HP04 


71.02 


ZnS0,-7H,0 


.4320 



Lipids 



Arachidonic Acid 


.002 mg/L 


Choleslerol 


1.022 


DL-alpha- 
Tocopherol-Aceiate 


.070 


Linoleic Acid 


0.0520 


Linolenic Acid 


0.010 


Mvristic Acid 


0.010 


Oleic Acid 


0.010 


Palmitric Acid 


0,010 


Palmitic Acid 


0.010 


Pluronic F-68 


100 


Stearic Acid 


0.010 


Tween 80 


2.20 


Carbon Source 


D-Glucose 


4551 mg/L 


Amino Acids 


L- Alanine 


130.85 mg/ml 


L-Arginine-HCL 


147.50 


L-Asparagine-H.O 


7.50 
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L-Aspartic Acid 


6.65 


L-Cvsline-2HCL- 
H.O' 


29.56 


L-Cvsiine-2HCL 


31.29 


L-Gluiamic Acid 


7.35 


L-Gluiamine 


365.0 


Glycine 


18.75 


L-Histidinc-HCL- 
H.O 


52.48 


L-lsoleucim 


106.97 


L-Leucine 


1 1 1.45 


L-Lvsine HCL 


163.75 


L-Melhionine 


32.34 


L-PhenvlaJainim 


68.48 


L-Proline 


40.0 


L-Serine 


26.25 


L-Threonine 


101.05 


L-Tryptophan 


19.22 


L-Trvrosine-2Na- 
2H,d 


91.79 


L-Valine 


99.65 



Vitamins 



Biotin 


0.0035 mg/L 


D-Ca Pantothenate 


3.24 


Choline Chloridf 


1 1.78 


Folic Acid 


4.65 


i-lnositol 


15.60 


Niacinamide 


3.02 


Pvridoxal HCL 


3.00 


Pvridoxine HCL 


0.031 


Riboflavin 


0.319 


Thiamine HCL 


3.17 


Thymidine 


0.365 


Vitamin B,. 


0.680 



Other Components 



HEPES Buffer 


25 mM 


Na Hypoxanthint 


2.39 mg/L 


Lipoic Acid 


0.105 


Sodium Putrescine-2HCL 


0.081 


Sodium PvruvaU 


55.0 


Sodium Selenitc 


0.0067 


Ethanolamine 


20uM 


Ferric Citrate 


0.122 


Melhyl-B-Cyclodcxtiin coinplexed with 
Linoleic Acid 


41.70 
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]3f 



Mcth\ l-B-C\c](^dcxiiin complexcd with 
Oleic Acid 




Mcth\i-B-C\c]()dcxiiin complexcd with 
Retinal Acclal( 


10 



Adjust osmolarity to 327 mOsm 

Ex;jmpl e 12: Construction of CAS Reporter Construct 

One sipnal iiansduction pathway involved in the differentiation and proliferation 
of cells is called the Jaks-STATs pathway. ActiVtited proteins in the Jaks-STATs 
pathway bind to pamnia activation site "GAS" elements or inlerferon-sensitivc 
responsive element C'lSRE"). located in the promoter of many penes. The binding of a 
protein to these elements alter the expression of the associated penc. 

10 GAS and ISRE elements are reco^mized by a class of transcription lactors called 

Signal Transducers and Activators of 1 lanscription. or "STATs." There are six 
members of the STATs family. Statl and Stat3 are present in many cell types, as is 
Stat2 (as response to IFN-alpha is widespread). Stat4 is more restricted and is not in 
manv cell types though it has been found in T helper class I, cells alter treatment with 

15 IL-12. Stat5 was originally called mammary growth factor, but has been found at 

higher concentrations in other cells including myeloid cells. It can be activated in tissue 
culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus upon 
tyrosine phosphor\iation by a set of kinases known as the Janus Kinase ("Jaks") 

20 family. Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, 
Jakl, Jak2, and Jak3. These kinases display significant sequence similarity and arc 
generally catalylically inactive in resting cells. 

The Jaks are activated by a wide range ol receptors summarized in the Table 
below. (Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621-51 

25 (1995).) A cytokine receptor family, capable of activating Jaks, is divided into two 

groups: (a) Class 1 includes receptors for lL-2. IL-3. IL-4, lL-6, IL-7, lL-9, lL-1 1, IL- 
12, IL-15, Epo, PRL, GH, G-CSF, GM-CSF, LIF. CNTF, and thrombopoietin: and 
(b) Class 2 includes IFN-a, IFN-g. and IL-10. The Class 1 receptors share a 
conserved cysteine motif (a set of four conscn'ed cysteines and one tr>^ptophan) and a 

30 WSXWS motif (a membrane proxial region encoding Trp-Ser-Xxx-Trp-Ser (SEQ ID 
N0:2)). 
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13: 

Thus, on binding of a Ijgand to a receptor, Jaks are activated, which in turn 
activate STATs. w hich then translocate and bind to GAS elements. This entire process 
IS encompassed in the Jaks-STATs signal transduction pathwax . 

Therefore, activation of the Jaks-STATs pathway, reflected by the binding ol 
the GAS or the ISRE element, can be used to indicate proteins inxolvcd m the 
piolik iatu^n and differentiation of cells. Toi example, grcnx th lactors and cytokines are 
known to activate the Jaks-STAl s pathu ay. (See TiMc below.) Thus, by usmg GAS 
elements linked to reporter molecules, activate^rs of the Jaks-STATs pathway can be 
identified. 
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138 



10 



15 



20 



25 



30 



35 



40 







JAK^ 






STATS 


GASfelcments ) or ISRF 


Ligcind 


tyk2 


Jakl 


Jak2 


Jak3 






IFN family 














IFN-a/B 


4 


4 




_ 


1 ,2,3 


ISRE 






-4. 


4 




I 


GAS (IRFl>Lys6>IFP) 


11-10 


4 


9 


9 




1,3 




gp]30 family 














lL-6 (Pleiolrohic) 


4 


4 


4 


9 


1,3 


GAS (IRFl>Lys6>IFP) 


11- 1 1 (Pleiolrohic) 


9 


4 


9 


9 


1,3 




OnM ( PI e i olrohi c ) 




4 


4 


9 


1,3 




LIFfPleioirohic) 


9 


4 


4 


9 


1,3 




CNTFl Pleiolrohic) 


74 


4 


4 


9 


1,3 




G-CSF(Plciotrohic) 


9 




9 


9 


1,3 




IL-12(P]e]olrohic) ' 


4 




4 


4 


1,3 




c V, 0.1 1 LI J > 














IT -9 M vTTinVinr vtf <i \ 




jf 




4 


1,3,5 


GAS 














GAS (IRFl - IFP >>1 y6)(IpH 


IL-7 (lymphocytes) 




-t 




4 


s 


GAS 


IL-9 (lymphocytes) 




4 




4 


5 


GAS 


IL-13 (lymphocyte) 




4 


9 


9 


(S 


GAS 


IL-15 


7 


4 


9 


4 




GAS 


gpl40 family 














IL-3 (myeloid) 




- 








GAS (IRFl>IFP»Ly6) 


IL-5 (myeloid) 










5 


GAS 


GM-CSF (myeloid) 










5 


GAS 


Growth hormone family 












GH 


9 




4 








PRL 


9 


4/' 


4 




l,3,f 




EPO 


9 










GAS(B-CAS>IRFl=rIFP»Ly6) 


Receptor 1 yrosine Kinases 












EGF 


9 


4 


4 




1,3 


GAS (IRFl) 


PDGF 


9 




4 




1,3 




CSF-] 


9 








1,3 


GAS (not IRFl ^ 
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To construct a synthetic GAS containing piomoter clement, which is used in the 
Biological Assays described in bxaniples 13-14, a PGR based strategy is employed ic 
generate a GAS'SV40 promoter sequence. The 5' prmier contains four tandem copies 
of the GAS bindmg site found in the IRFl promoter and previously demonstrated to 
5 bind STATs upon induction with a range of cytokines (Rothman et al., Immunil> 

] :457-468 (1994).), although other GAS or ISRE elements can be used instead. The 5' 
primer also contains 18bp oi sequence complementar>' to the SV40 early promotei 
sequence and is flanked with an Xhol site. The sequence of the 5' primer is: 
5':GCGCCTCGAGATTTGCCCGAAATCTAGAnTGCCGGAAATGATTTCCCGG 
10 AAATGATTTCCCCGAAATATCTGCCATCTCAATTAG:3' (SEQ ID NO:3) 

The downstream primer is complementar}^ to the SV40 promoter and is flanked 
with a Hind 111 site: 5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' (SEQ ID 
NO:4) 

PGR amplification is performed using the SV40 promoter template present in 
15 the B-gal:promoter plasmid obtained from Clontech. The resulting PGR fragment is 
digested with Xhol/Hind 111 and subcloned into BLSK2-. (Stratagene.) Sequencing 
with forward and reverse primers confirms that the insert contains the following 
sequence: 

5 ' :CTGaAG ATTTGGGGG AAATGTAG ATTTCGCCG A A ATG ATTTGGGGG AAATG 

20 ATTTGGGGGAAATATGTGGCATGTCAATTAGTGAGGAAGGATAGTGGGGGGG 
CTAAGTGGGGGGATGGGGGGGGTAAGTGGGGGGAGTTGGGGGGATTGTGGGG 
GGCATGGGTGAGTAATTTTTTTTATTTATGGAGAGGGGGAGGGCGGGTGGGG 
GTGTGAGGTATTGGAGAAGTAGTGAGGAGGGTTTTTTGGAGGGGTAGGGTTT 
TGGAAA AAGGTT :3' (SEQlDNO:5) 

25 With this GAS promoter element linked to the SV40 promoter, a GAS:SEAP2 

reporter construct is next engineered. Here, the reporter molecule is a secreted alkaline 
phosphatase, or '*SEAP." Glearly, however, any reporter molecule can be instead ol 
SEAP, in this or in any of the other Examples. Well known reporter molecules that can 
be used instead of SEAP include chloramphenicol acetyltransferase (GAT), luciferase, 

30 alkaline phosphatase, B-galactosidase, green fluorescent protein (GFP), or any protein 
delectable by an antibody. 

The above sequence confirmed synthetic GAS-SV40 promoter element is 
subcloned into the pSEAP-Promotcr vector obtained Irom Glontcch using Hindlll and 
XhoL effectively replacing the SV40 promoter with the amplified GAS:SV40 promote: 

35 clement, to create the GAS-SEAP vector. However, this vector does not contain a 
neomvcin resistance gene, and therefore, is not prcleried lor mammalian expression 
svstems- 
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Thus, in order lo ^^eneraic mammalian stable cell lines expressing the GAS- 
SEAP reporter, the GAS SEAP cassette is removed fr(m the GAS-SEAP vector using 
Sail and Notl. and inserted into a backbone vector containing the neomycin resistance 
gene, such as pGFP-l (Clontcch), using these restriction sites in the multiple cloning 
5 site, to create the GAS-SEAP/Nco vector. Once this vector is transfccted into 

mammalian cells, this vector can then be used as a reponcr molecule for GAS binding 
as described in Examples 13-14. 

Other constructs can be made using the aboxe description and replacing GAS 
with a different promoter sequence. For example, construction of reponer molecules 

10 containing NFK-B and EGR promoter sequences arc described in Examples 15 and 16. 
However, many othei promoters can be substituted using the protocols described m 
these Examples. For instance, SRE, IL-2. NEAT . or Osteocalcin promoters can be 
substituted, alone oi m combination (e.g.. GAS/NF-KB/EGR, GAS/NF-KB, 11- 
2/NFAT, or NF-KB/GAS). Similarly, other cell lines can be used to test reportei 

1 5 construct activity, such as HELA (epithelial). HUVEC (endothelial), Reh (B-cell). 
Saos-2 (osteoblast). HUVAC (aortic), or Cardiomyocyte. 

Example 13: Hig h -Throughput Screening Assav lor T-cell Activit\ . 

The following protocol is used to assess T-cell activity by identifying lactors. 

20 such as growth lactors and cytokines, that may prolilerate or differentiate T-cells. 1 - 
cell activity is assessed using the GAS/SEAP/Neo construct produced in Example 12. 
Thus, factors that increase SEAP activity indicate the ability to activate the Jaks-STATS 
signal transduction pathway. The T-cell used in this assay is Jurkat T-cells (ATCC 
Accession No. TIB-152j, although Molt-3 cells (ATCC Accession No. CRL-1552) and 

2^^ IVIolt-4 cells (ATCC Accession No. CRL-1582) cells can also be used. 

Jurkat T-cells are lymphoblastic CD4+ Thl helper cells. In order to generate 
stable cell lines, approximately 2 million Jurkat cells are transfccted with the GAS 
SEAP/neo vector using DMRIE-C (Life Technologies)(transfection procedure 
described below). The transfccted cells are seeded to a density of approximateh 

30 20.000 cells per well and iransfeclants resisiimt to 1 mg/ml gcnticm selected. Resistant 
colonies are expanded and then tested for then response to increasing concentrations ol 
interferon gamma. The dose response of a selected clone is demonstrated, 

Specifically, the following protocol will yield sufficient cells for 75 wells 
containing 200 ul of cells. Thus, it is either scaled up. or performed in multiple to 

35 generate sufficient cells for multiple 96 well plates. Jurkat cells are maintained in RPMl 
+ 10% serum with 19rPcn-Sirep. Combine 2.5 mis of OPTl-MEM (Life Technologies) 
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with 10 ug ol plasmid DNA m aT25 flask. Add 2.5 ml OPTI-MEM containing 30 ul 

of DMRIE-C and incuhaic at room temperature for 15-45 mms. 

During the incubation period, count cell concentration, spin down the required 

number of cells (10' per transfection), and rcsuspend in OPTI-MEM to a final 
5 concentration of 10' cells/ml. Then add 1ml of 1 x 10" cells in OPTI-MEM to T25 flask 

and incubate at 37"C lor 6 hrs. After the incubation, add 10 ml of RPMl + 159r serum. 
The Jurkat:GAS-SEAP stable reponer Hnes are maintained in RPMI + 109^ 

serum, 1 mg/ml Genticin, and 1% Pen-Strep. These cells are treated with supematants 

containing a polypeptide as produced by the protocol described in Example 1 1 
]0 On the dav of treatment with the supernatant, the cells should be washed and 

resuspended in fresh RPMI + 10% serum to a density of 500.000 cells per ml. The 

exact number of cells required will depend on the number of supematants being 

screened. For one 96 w^ell plate, approximately 10 million cells (for 10 plates, 100 

million cells) are required, 
] 5 Transfer the cells to a triangular reser\'oir boat, in order to dispense the cells into 

a 96 well dish, using a 12 channel pipette. Using a 12 channel pipette, transfer 200 ul 

of cells into each well (therefore adding 100, 000 cells per well). 

After all the plates have been seeded, 50 ul of the supematants are translerred 

directly from the 96 well plate containing the supematants into each well using a 12 
20 channel pipelte. In addition, a dose of exogenous interferon gamma (0.1, 1.0, 10 ng) 

is added to wells H9, HI 0, and HI 1 to serve as additional positive controls for the 

assay. 

The 96 well dishes containing Jurkat cells treated wqth supematants are placed in 
an incubator for 48 hrs (note: this time is variable between 48-72 hrs). 35 ul samples 

25 from each well are then transferred to an opaque 96 well plate using a 12 channel 

pipette. The opaque plates should be covered (using sellophene covers) and stored at - 
20^C until SEAP assays are performed according to Example 17. The plates 
containing the remaining treated cells are placed at 4^C and serve as a source ol material 
for repeating the assay on a specific well if desired. 

30 As a positive control, 100 Unit/ml interferon gamma can be used w^hich is 

known to activate Jurkat T cells. Over 30 fold induction is typically observed in the 
positive control wells. 
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Kximiple 14: Hii; h-1 hrou^ h put Screenin g Assav IdentifvinL' Mvt'loid 
Activity 

The folknving pioiocol is used to assess myeloid activity by identifying factors, 
such as piowth lactors and cytokines, that may proliferate or diflerentiale myeloid cells. 
5 Mveloid cell acii\ ity is assessed using the GAS/SHAP/Neo construct produced in 

Example 12. llius, factors thai increase SEAP activity indicate the ability to activate the 
Jaks-STATS signal iiansduction pathway. The myeloid cell used in this assay is U937, 
a pre-monocyte cell line, although TF-1, HL60. or KGl can be used 

To tran.Mently transfect U937 cells w hh the GAS/SEAP/Neo construct produced 
10 in Example 12. a DEAE-Dextran method fKharbanda et. al., 1994, Cell Growth k 
Differentiation. 5:259-265) is used. First, harvest 2x1 Oe^ U937 cells and wash with 
PBS. The 1:937 cells arc usually giown in RPMl 1640 medium containing 10% heat- 
inactivated fclal bovine scrum (FBS ) supplemented with 100 units/ml penicillin and 100 
mg/ml streptomycin. 

] 5 Next, suspend the cells in 1 ml of 20 mM Tris-HCl (pH 7.4) buffer containing 

0.5 mg/ml DEAE-Dextran, 8 ug GAS^SEAP2 plasmid DNA, 140 mJVl NaCl, 5 mM 
KCl 375 uM Na2HP04.7H20, 1 mM MgCl-- and 675 uM CaCh. Incubate at 37«C 
for 45 min. 

Wash the cells with RPMI 1640 medium containing 10% FBS and then 

20 resuspend in 10 ml complete medium and incubate at 37^C for 36 hi. 

The GAS-SEAP/U937 stable cells are obtained by growing the cells in 400 
ug/ml G418. The G418Tiee medium is used lor routine growth but every one to two 
months, the cells should be rc-grown in 400 ug/ml G418 for couple ol passages. 

These cells arc tested by harvesting 1x10 cells (this is enough for ten 96-well 
25 plates assay ) and wash with PBS. Suspend the cells in 200 ml above described growth 
medium, with a final density of 5x10' cells/ml. Plate 200 ul cells per well in the 96- 
well plate (or 1x1 0' cells/well). 

Add 50 ul of the supernatant prepared by the protocol described in Example 1 1 . 

Incubate at 37^'C for 48 to 72 hr. As a positive control, 100 Umtyml interferon gamma 
30 can be used which is known to activate U937 cells. Over 30 fold induction is typically 
observed in the positive control wells. SEAP assay the supernatant according to the 
protocol described in Example 17. 

Example 15: Hij ^ h-Throu^hput Screening Assay Identifvinp Neuronal 
35 Activity. 
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When cells undergo differentiation and proliferation, a group of genes are 
activated through many different signal transduction pathw ays. One of these genes, 
EGRl (early growth response gene 1), is induced \n various tissues and cell types upon 
activation. The promoter of EGR 1 is responsible for such induction. Using the EGRl 
5 promoter linked to reporter molecules, activation of cells can be assessed. 

Particularly, the following protocol is used to assess neuronal activity in PCI 2 
cell lines. PCI 2 cells (rat phenochromocytoma cells) arc known to proliterate and/or 
diflcrentiate by acti\ ation with a number of mitogens, such as TPA (tetradecanoyl 
phorbol acetate), NGF (ner\x growth factor), and EGF (epidermal growah factor). The 
10 EGRl gene expression is activated during this treatment. Thus, by stably transfecting 
PCI 2 cells with a construct containing an EGR promoter linked to SEAP reporter, 
activation of PC12 cells can be assessed. 

The EGR/SEAP reporter construct can be assembled by the following protocol. 
The EGR-1 promoter sequence (-633 to -f 1 )(Sakamoto K et ah. Oncogene 6:867-871 
15 (1991 )) can be PGR amplified from human genomic DNA using the following primers: 
5' GCGCTCGAGGGATGACAGCGATAGAACCCCGG -3' (SEQ ID NO:6) 
5^ GCGAAGCTTCGCGACTCCCCGGATCCGCCTC-3' (SE01DNO:7) 
Using the GAS:SEAP/Neo vector produced in Example 12, EGRl amplified 
product can then be inserted into this vector. Linearize the GAS:SEAPA'eo vectoi 
20 using restriction enzymes Xhol/Hindlll, removing the GAS/SV40 stuffer. Restrict the 
EGRl amplified product with these same enzymes. Ligaie the vector and the EGRl 
promoter. 

To prepare 96 well-plates for cell culture, two mis of a coating solution (1:30 
dilution of collagen type I (Upstate Biotech Inc. Cat#08-1 15) in 30% ethanol (filter 

25 sterilized)) is added per one 10 cm plate or 50 ml per well of the 96-well plate, and 
allowed to air dry for 2 hr. 

PC 12 cells are routinely grown in RPMI-1640 medium (Bio Whittaker) 
containing 10% horse serum (JRH BIOSCIENCES, Cat. # 12449-78P), 5% heat- 
inactivated fetal bovine serum (FBS) supplemented with 100 units/ml penicillin and 100 

30 ug/ml streptomycin on a precoaled 10 cm tissue culture dish. One to four split is done 
every three to four days. Cells are removed from the plates by scraping and 
resuspended with pipetting up and down for more than 15 times. 

Transfect the EGR/SEAP/Neo construct into PC 12 using the Lipofectamine 
protocol described in Example 11. EGR-SEAP/PCl 2 stable cells are obtained by 

35 growing the cells in 300 ug/ml G418. The G418-free medium is used for routine 

growth but every one to two months, the cells should be re-grown in 300 ug/ml G418 
for couple of passages. 
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To assay loi neuronal activity, a 10 cm plate with cells around 70 to 809f 
conTlucnt is screened by icmovmp the old medium. \\'ash the cells once with PBS 
(Phosphate buffered saline). Then stan'e the cells in low serum medium (RPMl-1640 
containing ]9f horse serum and 0.597 FBS with antibiotics! overnight. 
5 The next morning, remove the medium and wash the cells with PBS. Scrape 

off the cells from the plate, suspend the cells well in 2 ml low serum medium. Count 
the cell number and add more low serum medium to reach final cell density as 5\]0^ 
cells/ml. 

Add 200 ul of the cell suspension to each well of 96-well plate (equivalent to 
10 1x10'"^ cells/w^ell). Add 50 ul supernatant produced by Example 1 1 , ST^C for 48 to 72 
hr. As a positive control, a growth factor known to activate PC 12 cells through EGR 
can be used, such as 50 ng/ul of Neuronal Growth Factor (NGF). Over fifty-fold 
induction of SEAP is typically seen in the positive control wells. SEAP assay the 
supernatant according to Example 17. 

15 

Example 16: High-Throug h put Screening Assav for T-cell Activity 

NF-kB (Nuclear Factor kB) is a transcription lactor activated by a wide variety 

oi agents including the inflammatory cytokines IL-1 and TNF, CD30 and CD40, 
lymphotoxin-alpha and lymphotoxin-beta, by exposure to LPS or thrombin, and by 

20 expression of certain viral gene products. As a transcription factor, NF-kB regulates 

the expression of genes involved in immune cell acti\ ation, control of apoptosis (NF- 

kB appears to shield cells irom apoptosis), B and T-ccIl development, anti-viral and 

antii:nicrobiaI responses, and multiple stress responses. 

In non-stimulated conditions, NF- kB is retained in the cytoplasm with 1-kB 

25 (Inhibitor kB). However, upon stimulation, F kB is phosphorxdated and degraded, 
causing NF- kB to shuttle to the nucleus, thereby activating transcription of target 
genes. Target genes activated by NF- kB include lL-2. lL-6. GM-CSF, lCAM-1 and 
class 1 MHC. 

Due to its central role and ability to respond to a range of stimuli, reporter 
30 constructs utilizing the NF-kB promoter element are used to screen the supernatants 

produced in Example 11. Activators or inhibitors of NF-kB would be useful in treating 
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diseases, hoi example, inhibitors of NF-kB could be used to treat those diseases 
related to the acute or chionic activation of NF-kB. such as rheumatoid arthritis. 

To construct a \ ecioi containing the NF-kB piomoter element, a PCR based 

strategy is employed. The upstream primer contains lour tandem copies of the NF-kB 

? binding site (GGGGACTn CCC) (SEQ ID NO;8), 18 bp ol sequence comp]emenlar> 
to the 5' end of the SV40 early promoter sequence, and is flanked with an Xhol site: 
5 iGCGGCCTCGAGGGGACTTTCCCGGGGACTTl CCGGGGACTTTCCGGGAC 
TTTCCATCCTGCCATCTCAATTAG:3' (SEQ ID NO:9 ^ 



10 and is flanked with a Hind III site: 

5':GCGGCAAGCTTTTTGCAAAGCCTAGGC:3' (SEQ ID NO:4) 

PCR amplification is periormed using the SV40 promoter template present m 

the pB-gal:promoter plasmid obtained from Clontech. The resulting PCR fragment is 

digested with Xhol and Hind III and subcloned into BLSK2-. (Stratagene) 
15 Sequencing with the T7 and T3 primers confirms the insen contains the following 

sequence: 

5':CTCGAGGGGACTTTCCCGGGGACTTTCCGGGGACTTTCCGGGACTTTCC 
ATCTGCCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCA 
20 TCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACT 



CAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTT: 
3' (SEQ ID NO: 10) 



promoter plasmid (Clontech) with this NF-KB/SV40 fragment using Xhol and Hindlll. 

However, this vector does not contain a neomycin resistance gene, and therefore, is not 
preferred for mammalian expression systems. 

In order to generate stable mammalian cell lines, the NF-KB/SV40/SEAP 

30 cassette is removed from the above NF-kB/SEAP vector using restriction enzymes Sail 
and Notl, and inserted into a vector containing neomycin resistance. Particularly, the 
NF-KB/SV40/SEAP cassette was inserted into pGFP-1 (Clontech), replacing the GFP 
gene, alter restricting pGFP-1 with Sail and Notl. 



The downstream primer is complementar\^ to the 3' end of the SV40 promotei 




.TTC 



25 



Next, replace the S V40 minimal promoter element present in the pSEAP2- 
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Once NF-KB/SV40/SEAP/Neo vector is created, stable Jurkal T-cells are 

created and maintained according to the protocol described in Example 13. Similar!}, 
the method lor assaying supemaiants with these stable Jurkat T-cells is also described 
in Example 13. As a positive control, exogenous TNT alpha (0.1,1, 10 ng) is added lo 
5 wells H9. HIO. and Hll. with a 5-10 fold activation typically observed. 

Example 17: Assav for SEAP Activity 

Asa reporter molecule for the assays described in Examples 13-16, SEAP 
activity is assayed using the Tropix Phospho-light Kit (Cat. BP-400) according to the 
10 following general procedure. The Tropix Phospho-light Kit supplies the Dilution. 
Assay, and Reaction Buffers used below. 

Prime a dispenser with the 2.5x Dilution Buffer and dispense 15 |il of 2.5x 
dilution buffer into Opiiplates containing 35 [i\ oi a supernatant. Seal the plates with a 
plastic sealer and incubate at 65^C for 30 min. Separate the Optiplaies to avoid uneven 
15 heating. 

Cool the samples to room temperature for j 5 minutes. Empty the dispenser and 

prime with the Assay Buffer. Add 50 |il Assay Bufler and incubate at room 

temperature 5 min. Empty the dispenser and prime with the Reaction Buffer (see tht 

table below). Add 50 )al Reaction Buffer and incubate at room temperature for 20 

20 minutes. Since the intensity of the chemilummescent signal is time dependent, and it 

takes about 10 minutes to read 5 plates on luminomeier. one should treat 5 plates at each 
time and start the second set 10 minutes later. 

Read the relative light unit in the luminomeier. Set H12 as blank, and print the 
results. An increase in chemiluminescence indicates reponer activity. 



Reaction Buffer Formulation: 



# of plates 


Rxn butter diluent fml) 


CSPD (ml) 


10 


60 




1 1 






12 


70 




1? 


75 


3.75 


14 


80 






85 


4,2.^ 


16 


90 




17 


95 


4,.75 


18 


100 




19 


105 




20 


110 


5.-^ 


21 


115 


5.75 


22 


120 


t 
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2 ? 


125 


0 . 


24 


130 




25 


135 


o. / . 


2t 


14(' 




27 


145 


- 


28 


150 


/.5 


t.. 


155 


/ . J. 


30 


] 6(1 


h 


3] 


165 


h. J5 


32 


170 


8.5 


33 


175 


8.75 


34 


180 




35 


185 


9.25 


36 


190 


9 . 5 


37 


195 


9.75 


38 


200 


K 


39 


205 


10.25 


40 


210 


10.5 


41 


215 


10.75 


42 


220 


1 1 


43 


22*" 


11.25 


44 


230 


11. 5 


45 


235 


11.75 


46 


240 


12 


47 


245 


12.25 


48 


250 


12.5 


49 


255 


12.75 


50 


260 


1? 



Example 18: High-Throughput Screening Assa y Tdt^ntifvinp Changes in 
Small Molecule Concentration and Membrane Permeability 

Binding of a ligand to a receptor is known to alter intracellular levels of small 
5 molecules, such as calcium, potassium, sodium, and pH, as well as alter membrane 
potential. These alterations can be measured in an assay to identify supematants which 
bind to receptors of a particular cell. Although the following protocol describes an 
assay for calcium, this protocol can easily be modified to detect changes in potassium, 
sodium, pH, membrane potential, or any other small molecule which is detectable by a 

1 0 fluorescent probe. 

The following assay uses Fluorometric Imaging Plate Reader ("FLIPR'") to 
measure changes in fluorescent molecules (Molecular Probes) that bind small 
molecules. Clearly, any fluorescent molecule dctectmg a small molecule can be used 
instead of the calcium fluorescent molecule, fluo-3, used here. 

15 For adherent cells, seed the cells at 10.000 -20.000 cells/well in a Co-star black 

96-well plate with clear bottom. The plate is mcubated m a CO. incubator for 20 hours. 
The adherent cells are washed two times in Biotek washer with 200 ul of HBSS 
(Hank's Balanced Salt Solution) leaving 100 ul of buffer after the final wash. 
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A "^lock solutKni of I mp/ml lluo-? ]^ made m ]09i: pluionic acid DMSO. To 
load the cells with fluo-3, 50 ul of 12 up/ml fluo-3 is added to each well. The plate is 
incubated ai 37"C in a CO^ incubator for 60 min. The plate is washed four times in the 
Biotek w asher with HBSS leaving 100 ul of hufiei 
5 For non-adherent cells, the cells are spun d(m n irom culture media. Cells are 

re-suspended to 2-5x 10*^ cells/ml with HBSS in a 50-ml conical tube. 4 ul of 1 mg/m] 
fluo-3 solution in 10% pluronic acid DMSO is added to each ml of cell suspension. 
The tube is then placed in a 37T water bath for 30-60 min. The cells are washed twice 
with HBSS. resuspendcd to 1x10^ cells/ml. and dispensed into a microplate, 100 
10 ul/well. The plate is centrifuged at ](X}0 rpm for 5 min. The plate is then washed once 
in Denley CellWash with 200 uL followed by an aspiration step to 100 ul final volume. 

For a non-cell based assay, each well contains a fluorescent molecule, such as 
fluo-3. The supernatant is added to the well, and a change in fluorescence is detected. 

1 o measure the fluorescence of intracellular calcium, the FLIPR is set for the 
15 following parameters: (1) System gain is 300-800 mW; (2) Exposure time is 0.4 

second; (3) Camera F/stop is F/2; (4) Excitation is 488 nm; (5) Emission is 530 nm; and 
(6) Sample addition is 50 ul. Increased emission at 530 nm indicates an extracellulai 

signaling even which has resulted in an increase in the intracellular Ca"^ 
concentration. 

20 

Example 19: High-Throughput Scret nin^; Assay Identifying Tyrosine 
Kinase Actiyitv 

The Protein Tyrosine Kinases fPTKj represent a diverse group ot 
transmembrane and cytoplasmic kinases. Within the Receptor Protein T yrosine Kinase 

25 RPTK) group are receptors for a range of mitogenic and metabolic growth factors 
including the PDGF, FGF. EOF, NGF. HGF and Insulin receptor subfamilies. In 
addition there are a laige family of RPTKs for w^hich the corresponding ligand is 
unknown. Ligands for RPTKs include mainly secreted small proteins, but also 
membrane-bound and extracellular matrix proteins. 

30 Actn'aiion of RPTK by ligands involves ligand-mediated receptor dimenzation, 

resulting m transphosphonlation of the receptor subunits and activation of the 
cytoplasmic tyrosine kinases. The cytoplasmic tyrosine kinases include receptor 
associated tyrosine kinases of the src-family (e.g.. src, yes. Ick, lyn. fyn) and non- 
receptor linked and cytosolic protein tyrosine kinases, such as the Jak family, members 

35 of which mediate signal transduction triggered by the cytokine superfamily of receptors 
(e.g., the Interlcukins, Interferons, GM-CSF, and Leptin). 
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Because of the wide range of known factors capable of stimulating tyrosine 
kinase activity, the identification of novel human secreted proteins capable of activating 
tvrosine kinase signal transduction pathways are of interest. Therefore, the following 
protocol is designed to identify those novel human secreted proteins capable of 
5 activating the tyrosine kinase signal transduction pathways. 

Seed taiget cells (e.g., primar>' kcratmocytes) at a density ol approxmiately 
25,000 cells per well in a 96 well Loprodyne Silent Screen Plates purchased from 
Nalge Nunc (Naperville, IL). The plates are sterilized with two 30 minute rinses with 
100% ethanol, rinsed with water and dried overnight. Some plates are coated for 2 hr 

10 with 100 ml of cell culture grade type ] collagen (50 mg/ml), gelatin (2%) or polylysine 
(50 mg/ml), all of which can be purchased from Sigma Chemicals (St. Louis, MO) or 
10% Matrigel purchased from Becton Dickinson (Bedford, MA), or calf serum, rinsed 
with PBS and stored at A*^C. Cell growth on these plates is assayed by seeding 5,0(X) 
cells/well in growth medium and indirect quantitation of cell number through use of 

15 alamarBlue as described by the manufacturer Alamar Biosciences, Inc. (Sacramento, 
CA) after 48 hr. Falcon plate covers ^3071 from Becton Dickinson (Bedford, MA ) are 
used to cover the Loprodyne Silent Screen Plates. Falcon Microtest HI cell culture 
plates can also be used in some proliferation experiments. 

To prepare extracts, A431 cells are seeded onto the nylon membranes of 

20 Loprodyne plates (20,000/200ml/well) and cultured overnight m complete medium. 
Cells are quiesced by incubation in serum-free basal medium for 24 hr. After 5-20 
minutes treatment with EGF (60ng/ml) or 50 ul of the supernatant produced in Example 
1 1 . the medium was removed and 100 ml of extraction buffer ((20 mM HEPES pH 
7.5, 0.15 M NaCl, 1% Triton X- 100, 0.1% SDS, 2 mM Na3V04, 2 mM Na4P207 

25 and a cocktail of protease inhibitors (# 1 836170) obtained from Boeheringer Mannheim 
(Indianapolis, IN) is added to each well and the plate is shaken on a rotating shaker for 
5 minutes at 4*^C. The plate is then placed in a vacuum transfer manifold and the extract 
filtered through the 0.45 mm membrane bottoms of each well using house vacuum. 
Extracts are collected in a 96-well catch/assay plate in the bottom of the vacuum 

30 manifold and immediately placed on ice. To obtain extracts clarified by centrifugation, 
the content of each well, after detergent solubilization for 5 minutes, is removed and 

centrifuged for 15 minutes at 4^C at 16,000 x g. 

Test the filtered extracts for levels of tyrosine kinase activity. Although many 
methods of detecting tyrosine kinase activity are known, one method is described here. 
35 Generally, the tyrosine kinase activity of a supernatant is evaluated by 

determining its ability to phosphorylate a tyrosine residue on a specific substrate (a 
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bioimylaied peptide). Bioiinylaicd peptides thai can be used lor this purpose include 
PSKl (corresponding to ammo acids 6-20 of the cell division kinase cdc2-p34) and 
PSK2 (corresponding to amino acids 1-17 of gastrin). Both peptides are substrates ioi 
a range of tyrosine kmases and are available from Bochrmgcr Mannheim. 
5 The tyrosine kinase reaction is set up by adding the following components in 

order. First, add lOul of 5uM Biotinylated Peptide, then lOul ATP/Mg2-^ (5mIVl 
ATP/50m]VI MgC]2), then lOu] of 5x Assay Buffer (40mIVI imidazole hydrochloride, 
pH7.3. 40 mM beta-glycerophosphate, ImM EGTA, lOOmM MgCl2, 5 mM MnCl2, 
0.5 mg/ml BSA), then 5ul of Sodium VanadaieflmM), and then 5ul of water. Mix the 

10 components gently and premcubate the reaction mix at 30^C for 2 min. Initial the 
reaction by adding lOul of the control enzyme or the filtered supernatant. 

The tyrosine kinase assay reaction is then terminated by adding 10 ul of 120mm 
EDTA and place the reactions on ice. 

Tyrosine kinase activity is determined by transferring 50 ul aliquot of reaction 

15 mixture to a microliter plate (MTP) module and incubating at 37^C for 20 min. This 
allows the streptavadin coated 96 well plate to associate with the biotinylated peptide. 
Wash the MTP module with 300ul/well of PBS four times. Next add 75 ul of anti^ 
phospotyrosinc antibody conjugated to horse radish peroxidase(anti-P-Tyr- 

POD(0.5u/ml)) to each well and incubate at 31^C for one hour. Wash the well as 
20 above. 

Next add lOOul of peroxidase substrate solution (Boehringer Mannheim) and 
incubate at room temperature for at least 5 mins (up to 30 min). Measure the 
absorbance of the sample at 405 nm by using ELISA reader. The level of bound 
peroxidase activity is quantitated using an ELISA reader and reflects the level of 
25 tyrosine kinase activity. 

Example 20: High-Throug h put Screening Assay Identifying 
Phosphorylation Activity 

As a potential alternative and/or compliment to the assay of protein tyrosine 
30 kmasc activity described in Example 19, an assay which detects activation 

(phosphorylation) of major intracellular signal transduction intermediates can also be 
used. For example, as described below one particular assay can detect tyrosine 
phosphor>'lation of the Erk-1 and Erk-2 kinases. However, phosphorylation of other 
molecules, such as Raf. JNK, p38 MAP, Map kinase kinase (MEK), MEK kinase, 
35 Src. Muscle specific kinase (MuSK). IRAK, Tec. and Janus, as well as any other 
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phosphoserinc, phospholyrosme, or phosphothrconmc molecule, can be delected by 
suhsiituiing these molecules for Erk-1 or Erk-2 in the following assay. 

Specifically, assay plates are made by coaimg the wells of a 96-well ELISA 
plaie with 0.1ml of protein G (lug/ml) for 2 hr at room lemp, (RT). The plates are then 
5 rinsed with PBS and blocked with 39c BSA/PBS for 1 hr at RT. The protein G plates 
are then treated with 2 commercial monoclonal antibodies ( lOOng/well) against Erk-l 
and Erk-2 (1 hr at RT) (Santa Cruz Biotechnology). (To detect other molecules, this 
step can easily be modified by substituting a monoclonal antibody detecting any of the 
above described molecules.) After 3-5 rinses with PBS, the plates are stored at 4^C 
10 until use. 

A431 cells are seeded at 20.000/well in a 96-well Loprodyne filterplate and 
cultured overnight in growth medium. The cells are then starved for 48 hr in basal 
medium (DMEM) and then treated with EGF (6ng/wel]) or 50 ul of the supematants 
obtained in Example ] 1 for 5-20 minutes. The cells are then solubilized and extracts 

15 filtered direcdy into the assay plate. 

After incubation with the extract for 1 hr at RT, the wells are again rinsed. As a 
positive control, a commercial preparation of MAP kinase (lOng/well) is used in place 
of A431 extract. Plates are then treated w^ith a commercial polyclonal (rabbit) antibody 
(lug/ml) which specifically recognizes the phosphor\'lated epitope of the Erk-1 and 

20 Erk-2 kinases (1 hr at RT). This antibody is biotinylated by standard procedures. The 
bound polyclonal antibody is then quantitated by successive incubations with 
Europium-streptavidin and Europium fluorescence enhancing reagent in the Wallac 
DELFIA instrument (lime-resolved fluorescence). An increased fluorescent signal over 
background indicates a phosphorylation. 

25 

Example 21: Method of Determining Alterations in a Gene 
Corresponding to a Polynucleotide 

RNA isolated from entire families or individual patients presenting with a 
phenotype of interest (such as a disease) is be isolated. cDNA is then generated from 
30 these RNA samples using protocols known in the art. (See, Sambrook.) The cDNA is 
then used as a template for PGR, employing primers sunounding regions of interest in 
SEQ ID NO:X. Suggested PGR conditions consist of 35 cycles at 95°C for 30 
seconds; 60-120 seconds at 52-58'^G; and 60-120 seconds at TO'^G, using buffer 

solutions described in Sidransky, D., et al.. Science 252:706 (1991). 
35 PCR products is then sequenced using primers labeled at their 5' end with T4 

polynucleotide kinase, employing SequiTherm Polymerase. (Epicentre Technologies). 
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The intron-cxon borders of selected exons is also detemiined and genomic PCR 
products analyzed to confirm the results. PCR products harbormg suspected mutations 
is then cloned and sequenced to vaHdate the results of the direct sequencing. 

PCR products is cloned into T-tailed vectors as described in Hollon, T.A. and 
5 Graham, M.W,, Nucleic Acids Research, 19: 1 156 (1991 ) and sequenced with T7 
polymerase (United States Biochemical). Affected individuals is identified by 
mutations not present m unaffected individuals. 

Genomic rearrangements are also observed as a method of determining 
alterations in a gene conesponding to a polynucleotide. Genomic clones isolated 

10 according to Example 2 are nick-translated with digoxigenindeoxy-uridine 5'- 

triphosphate (Bochnnger Manheim), and FISH performed as described in Johnson, 
Cg. ct al., Methods Cell Biol. 35:73-99 (1991). Hybridization with the labeled probe is 
carried out using a vast excess of human cot-1 DNA lor specific hybridization to the 
corresponding genomic locus. 

15 Chromosomes are counterstained with 4,6-diamino-2-phenylidole and 

propidium iodide, producing a combination of C- and R-bands. Aligned images for 
precise mapping are obtained using a triple-band filter set (Chroma Technology, 
Braitleboro, VT) in combination with a cooled charge-coupled device camera 
(Photometries, Tucson, AZ) and variable excitation wavelength filters. (Johnson, Cv 

20 el al., Genet. Anal. Tech. Appl., 8:75 (1991).) Image collection, analysis and 

chromosomal fractional length measurements are perfonned using the ISee Graphical 
Program System. (Inovision Corporation, Durham, NC.) Chromosome alterations ol 
the genomic region hybridized by the probe are identified as insertions, deletions, and 
translocations. These alterations are used as a diagnostic marker for an associated 

25 disease. 

Example 22: Method of Detecting Abnormal Levels of a Polypeptide in a 
Biological Sample 

A polypeptide of the present invention can be detected in a biological sample, 
30 and if an increased or decreased level of the polypeptide is delected, this polypeptide i> 
a marker for a particular phenotype. Methods of detection are numerous, and thus, it is 
understood that one skilled in the art can modify the following assay to fit their 
particular needs. 

For example, antibody-sandwich ELlSAs are used to detect soluble 
35 polypeptides in a sample, preferably a biological sample. Wells of a microliter plate arc 
coated with specific antibodies, at a final concentration of 0.2 to 10 ug/ml. The 
antibodies are either monoclonal or polyclonal and are produced by the method 
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described in Example 10. The wells are blocked so thai non-specific binding of the 
polypeptide to the well is reduced. 

The coaled wells are then incubated for > 2 hours at RT with a sample 
containing the polypeptide. Preferably, serial dilutions of the sample should be used to 
5 validate results. The plates are then washed three times with deionized or distilled water 
to lemove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase conjugate, at a 
concentration of 25-400 ng, is added and incubated for 2 hours at room temperature. 
The plates are again washed three times with deionized or distilled water to remove 
10 unbounded conjugate. 

Add 75 ul of 4-methylumbellifer}i phosphate (MUP) or p-nitrophenyl 
phosphate (NPP) substrate solution to each well and incubate 1 hour at room 
temperature. Measure the reaction by a microliter plate reader. Prepare a standard 
curve, using serial dilutions of a control sample, and plot polypeptide concentration on 
15 the X-axis (log scale) and fluorescence or absorbance of the Y-axis (linear scale). 

Interpolate the concentration of the polypeptide in the sample using the standard curve. 

Example 23: Formulating a Polypeptide 

The secreted polypeptide composition will be lormulated and dosed in a fashion 

20 consistent with good medical practice, taking into account the clinical condition of the 
individual patient (especially the side effects of treatment with the secreted polypeptide 
alone), the site of delivery, the method of administration, the scheduling of 
administration, and other factors known to practitioners. The "effective amount" for 
purposes herein is thus determined by such considerations. 

25 As a general proposition, the total pharmaceutically effective amount of secreted 

polypeptide administered parenterally per dose will be in the range of about 1 p.g/kg/day 
to 10 mg/kg/day of patient body weight, although, as noted above, this will be subject 
to therapeutic discretion. More preferably, this dose is at least 0.01 mg/kg/day, and 
most preferably for humans between about 0.01 and 1 mg/kg/day for the hormone. If 

30 given continuously, the secreted polypeptide is typically administered at a dose rate of 
about 1 [ig/kg/hour to about 50 |ig/kg/hour, either by 1-4 injections per day or by 
continuous subcutaneous infusions, for example, using a mini-pump. An intravenous 
bag solution may also be employed. The length of treatment needed to observe changes 
and the interval following treatment for responses to occur appears to vary depending 

35 on the desired effect. 

Pharmaceutical compositions containing the secreted protein of the invention are 
administered orally, rectally, parenterally, intracistemally. intravaginally, 
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inlraperitoncally, topically (as by powders, ointments, gels, drops or iransdermal 
patch), bucally, or as an oral or nasal spray. "Pharmaceutically acceptable carrier" refers 
to a non-toxic solid, semisolid or liquid filler, diluent, encapsulating material or 
formulation auxiliar\' of any type. The term " parenteral" as used herein relcrs to modes 
5 of administration which include intravenous, intramuscular, intraperitoneal, intrasiemal, 
subcutaneous and intraarticular injection and infusion. 

The secreted polypeptide is also suitably administered by sustained-release 
systems. Suitable examples of sustained-release compositions include semi-permeable 
polymer matrices m the form of shaped articles, e.g.. films, or mirocapsules. 

10 Sustained-release matrices include polylactides (U.S. Pat. No. 3,773,919, EP 58,481), 
copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman, U. et ah, 
Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl mcthacrylate) (R. Langer et 
al., J. Biomed. Mater. Res. 15:167-277 (1981), and R. Langer, Chem. Tech. 12:98- 
105 (1982)), ethylene vinyl acetate (R. Langer et al.j or poly-D- (-)-3-hydroxybutyric 

15 acid (EP 133,988). Sustained-release compositions also include liposomally entrapped 
polypeptides. Liposomes containing the secreted polypeptide are prepared by methods 
known per se: DE 3,218.121 ; Epstein et al., Proc. Natl. Acad. Sci. USA 82:3688-3692 
(1985); Hwang et al., Proc. Natl. Acad. Sci. USA 77:4030-4034 (1980); EP 52.322: 
EP 36,676; EP 88,046: EP 143,949; EP 142,641 : Japanese Pat. Appl. 83-118008; 

20 U.S. Pat. Nos. 4,485,045 and 4,544,545: and EP 102,324. Ordinarily, the liposomes 
are of the small (about 200-800 Angstroms) unilamellar type in which the lipid content 
is greater than about 30 mol. percent cholesterol, the selected proportion being adjusted 
for the optimal secreted polypeptide therap> . 

For parenteral administration, in one embodiment, the secreted polypeptide is 

25 formulated generally by mixing it at the desired degree of purity, in a unit dosage 

injectable form (solution, suspension, or emulsion), with a pharmaceutically acceptable 
carrier, i.e., one that is non-toxic to recipients at the dosages and concentrations 
employed and is compatible with other ingredients of the formulation, for example, the 
formulation preferably does not include oxidizing agents and other compounds that are 

30 known to be deleterious to polypeptides. 

Generally, the formulations are prepared by contacting the polypeptide 
uniformly and intimately wath liquid carriers or finely divided solid carriers or both. 
Then, if necessary, the product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that is isotonic with the blood 

35 of the recipient. Examples of such carrier vehicles include water, saline. Ringer's 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl 
oleaie are also useful herein, as well as liposomes. 



wo 98/39446 



PC:T/rS98/(M482 



The canier suitably contains minor amounts of additives such as substances that 
enhance isolonichy and chemical stability. Such materials arc non-ioxic to recipients at 
the dosages and concentrations employed, and include buffers such as phosphate, 
citrate, succinate, acetic acid, and other organic acids or their salts; antioxidants such as 
5 ascorbic acid: low molecular weight (less than about ten residues) polypeptides, e.g., 
polyarginine or tnpcptides; proteins, such as serum albumin, gelatin, or 
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone: amino acids, 
such as glycine, glutamic acid, aspartic acid, or arginine; monosaccharides, 
disaccharides, and other carbohydrates including cellulose or its derivatives, glucose, 
10 manose, or dextnns; chelating agents such as EDTA; sugar alcohols such as mannitol or 
sorbitol; counterions such as sodium; and/or nonionic surfactants such as polysorbates, 
poloxamers, or PEG. 

The secreted polypeptide is typically formulated in such vehicles at a 
concentration of about 0.1 mg/m] to 100 mg/ml, preferably 1-10 mg/ml, at a pH of 
15 about 3 to 8. It will be understood that the use of certain of the foregoing excipients, 
carriers, or stabilizers will result in the formation of polypeptide salts. 

Any polypeptide to be used for therapeutic administration can be sterile. 
Sterility is readily accomplished by filtration through sterile filtration membranes (e.g., 
0.2 micron membranes). Therapeutic polypeptide compositions generally are placed 
20 into a container having a sterile access port, for example, an intravenous solution bag or 
vial having a stopper pierceable by a hypodermic injection needle. 

Polypeptides ordinarily will be stored in unit or multi-dose containers, for 
example, sealed ampoules or vials, as an aqueous solution or as a lyophilized 
formulation for reconstitution. As an example of a lyophilized formulation, 10-ml vials 
25 are filled with 5 ml of sterile-filtered 1% (w/v) aqueous polypeptide solution, and the 
resulting mixture is lyophilized. The infusion solution is prepared by reconstituting the 
lyophilized polypeptide using bacteriostatic Water-for-Injection. 

The invention also provides a pharmaceutical pack or kit comprising one or 
more containers filled with one or more of the ingredients of the pharmaceutical 
30 compositions of the invention. Associated with such container(s) can be a notice in the 
form prescribed by a governmental agency regulating the manufacture, use or sale of 
pharmaceuticals or biological products, which notice reflects approval by the agency of 
manufacture, use or sale for human administration. In addition, the polypeptides of the 
present invention may be employed in conjunction with other therapeutic compounds. 



35 
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Example 24: Method of Treating Decreased Levels of the Polypeptide 

li will be appreciated that conditions caused by a decrease in the standard or 
normal expression level of a secreted protein m an individual can be treated by 
administeiing the polypeptide of the present invention, preferably in the secreted form. 
5 Thus, the invention also provides a method of treatment of an individual in need of an 
increased level of the polypeptide comprising administering to such an individual a 
phamiaceutical composition comprising an amount of the polypeptide to increase the 
activity level of the polypeptide in such an individual. 

For example, a patient with decreased levels of a polypeptide receives a daily 
10 dose 0.1-100 ug/kg of the polypeptide for six consecutive days. Preferably, the 

polypeptide is in the secreted form. The exact details of the dosing scheme, based on 
administration and formulation, are provided in Example 23. 

Example 25: Method of Treating Increased Levels of the Polypeptide 

1 5 Antisense technology is used to inhibit production of a polypeptide of the 

present invention. This technology is one example of a method of decreasing levels of 
a polypeptide, preferably a secreted form, due to a variety of etiologies, such as cancer. 

For example, a patient diagnosed with abnormally increased levels of a 
polypeptide is administered intravenously antisense polynucleotides at 0.5, 1.0, 1.5. 

20 2.0 and 3.0 mg/kg day for 2 1 days. This treatment is repeated after a 7-day rest period 
if the treatment was well tolerated. The formulation of the antisense polynucleotide is 
provided in hxample 23. 

Example 26: Method of Treatment Using Gene Therapy 

25 One method of gene therapy transplants fibroblasts, which are capable of 

expressing a polypeptide, onto a patient. Generally, fibroblasts are obtained from a 
subject by skin biopsy. The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are placed on a wet surface of a 
tissue culture flask, approximately ten pieces are placed in each flask. The flask is 

30 turned upside down, closed tight and left at room temperature over night. After 24 

hours at room temperature, the flask is inverted and the chunks of tissue remain fixed to 
the bottom of the flask and fresh media (e.g.. Ham's F12 media, with 10% FBS. 

penicillin and streptomycin, is added. The flasks are then incubated at 37X for 

approximately one week. 
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At this time, fresh media is added and subsequently changed every several days. 
Alter an additional two weeks m culture, a monolayer of fibroblasts emerge. The 
monolayer is tr>'psinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219^25 (1988)), flanked by the long 
5 terminal repeats of the Moloney murine sarcoma virus, is digested with EcoR] and 

Hindi]] and subsequently treated with calf intestinal phosphatase. The linear vector is 
fractionated on agarose gel and purified, using glass beads. 

The cDNA encoding a polypeptide of the present invention can be amplified 
using PCR primers which conespond to the 5' and 3' end sequences respectively as set 
10 forth in Example 1 . Preferably, the 5' primer contains an EcoRI site and the 3' primer 
includes a Hindlll site. Equal quantities of the Moloney murine sarcoma virus linear 
backbone and the amplified EcoRl and Hindlll fragment are added together, in the 
presence of T4 DNA ligase. The resulting mixture is maintained under conditions 
appropriate for ligation of the two Iragments. The ligation mixture is then used to 
15 transform bacteria HBlOl, which are then plated onto agar containing kanamycin for 
the purpose of confirming that the vector has the gene of interest properly inserted. 

The amphotropic pA317 or GP4aml2 packaging celJs are grown in tissue 
culture to confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 10% 
call scrum (CS), penicillin and streptomycin. The MSV vector containing the gene rs 
20 then added to the media and the packaging cells transduced with the vector. The 
packaging cells now produce infectious viral particles containing the gene (the 
packaging cells are now referred to as producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the 
media is harvested from a 10 cm plate of confluent producer cells. The spent media, 
25 containing the infectious viral particles, is filtered through a millipore filter to remove 
detached producer cells and this media is then used to infect fibroblast cells. Media is 
removed from a sub-confluent plate of fibroblasts and quickly replaced with the media 
from the producer cells. This media is removed and replaced with fresh media. If the 
titer of virus is high, then virtually all fibroblasts will be infected and no selection is 
30 required. If the titer is ver\' low. then it is necessary to use a retroviral vector that has a 
selectable marker, such as neo or his. Once the fibroblasts have been efficiently 
infected, the fibroblasts are analyzed to determine whether protein is being produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or 
after having been grown to confluence on cytodex 3 microcarricr beads. 



35 
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It Vv ill be clear that the invention niay be practiced otherwise than as particularly 
described in the foregoing description and examples. Numerous modifications and 
variations of the present in\ ention are possible in light of the above teachings and. 
therefore, are u iihin the scope of the appended claims. 

The entire disclosure of each document cited (including patents, patent 
applications, journal articles, abstracts, laborator\' manuals, books, or other 
disclosures) in the Background of the Invention, Detailed Description, and Examples is 
hereby incorporated herein by reference. 
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{A) APPLICATION NUMBER: 
(B) FILING DATE: 

(viii) ATTORNEY /AGENT INFORMATION: 

(A) NAME : A . Anders Brookes 

(B) REGISTRATION NUMBER: 36,373 

(C) REFERENCE /DOCKET NUMBER: PSOOIPCT 
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(vi) TELlCC^:-r':-J:CI CATION INFCW-:/-.TIOK: 
(A) TI^EPHC^T: (3C1; 309-850^ 
IE) TE:.EFAX: (301) 309-e43'r 

5 (2) irn^OR:^i;-.Tior: for seo id no: i: 

(i) SEOUET-JCE CHARA.CTERISTICS: 

(A) LEraCTK: 733 base pair? 
(E) TYPE: nucleic acid 
(C) STRANDEDK^SS ; double 



(xi) EEvJET^CE DESCRIPTION: SEQ ID NO: 1: 
GGGATCCGGA GCCCAAA.TCT TCTGACAAAA C7CACACATG CCCACCGTGC CCAG:ACCTG 6 0 

AATTCGAGGG TOJACCGTCA GTCTTCCTCT TCCCCCCAAA ACCCAAGGAC ACCCTCATGA 12 C 

15 TCTCCCGGAC TCi':':^iACyGTC ACATGCGTGG T^SGTGGACGT AAGCCACGAA GACCCTGAGG 180 

TCAAGTTCA^. CT^i^^TACC-TG GACGGCGTGG /v^TG^LT.TA^i T5CCAAGACA AAGCCGCGGG 2^;C 

AGGAG:AGTA C^^r:A&:703 TACCGTGTGG TCAGCGTCCT CACCGTCCTG CACCAC^^CT 3 0C 

GC^TGAATGG CA/\0 RAGTAG AAGTGCAAGG T-rTCCAACAA A5CCCTCCCA ACCCCCATCG 360 

AGAA/^ACCAT cTr'CAAJ^GCc aaagc-G':agc cgcgagaacg a:a:v:^t<3tac accctq:ccc 42C 

20 catcccgc<;a tgag:t^:;acc aagaaccagg t:agcct<3ac ctg:ct'3gtc aaaqgcttct 4 8C' 

ATCCAAGCGA CATCGC':GTG GAGTQSGAGA G:AATCt03CA G^C'G^AGAAC AACTACAA(3^. 54 0 

CCAC02CTCC cgT':;-:tg:,ac TCCGACGGCT CCTTGTTCCT GTACAGOAAG CTCACCGT^GG 60C 

acaagac^ag Gv:.^zkc-zhG GGGkACGTCz^ t:tcatgctc C3TGATC<:AT GAGGCTCTGC 66C 

ACAACCACTA CACG:AGAAG AGGCTCTCCC T3TGTCCGC-3 TAA^.TGAGTG CGACGGCC'GC 720 
25 GACTCTAGAG GAT 



(2) INECRMATION FCR SEQ ID NO: 2: 

(i) SEOUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amine acidt 
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(D) TOPOLOGY: lineal 
(xi) SEQUETnICE DESCRIPTION: SEQ ID NO: 2: 



Trp Ser Xaa Trp Ser 
I S 



(2) IK^FORMATION FOR SEQ ID NO : 3: 

(i) SEO'JENCE CHARACTERISTICS: 

(A) LENGTH: 86 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

( D ) TOPOLOGY : 1 inear 



(xi) SEQUElvJCE DESCRIPTION: SEQ ID NO: 3: 
GCGCCTCGAG ATTTCCCCGA AATCTAGATT TCCCCGAAAT GATTTCCCCG AAATGATTTC 60 
CCCGAAATAT CTGCCATCTC AATTAG 86 



(2) INFORMATION FOR SEQ ID NO : 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 

( D ) TOPOLOGY : 1 inear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
GCGGCAAGCT TTTTGCAAAG CCTAGGC 27 



(2) INFORKATION FOR SEQ ID NO : 5: 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 271 base pairs 
D (B) TYPE: nucleic acid 
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(D) TOPOLC'GY: linear 



(xi] SEQUENCE LESCRiVTlO:: : 



SEC ID NO: 5: 



CTCGAGATTT CCCCGA/iATC TAGATTTCCC CGAAATGATT 



'CCcga;^at gatttccccg 



6C 



AA;..TATCTGC CATCTCAATT AGT'IIA.GCAAC ca.tagtcccg cccctaactc cggccatccc 



12C 



GCCCCTAACT CCGCCCAGTT CCGrCCATTC TCCGCCCCAT GGCTGACTAA TTTTTTTTAT 



18C 



TTATGCAGAG GCCGAGGCCG CCTCGGCCTC TGAGCTATTC CAGAAGTAGT GAGGAGGCTT 



24 0 



TTTTGGAGGC CTAGGCTTTT GCAAAAAGCT T 



212 



0 



(2} irCFORKATlON FOR SEQ ID NO: 6: 



(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 32 base pairs 

{B} TYPE: nucleic acic 

(C) STRANDEDNESS : doufcie 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 



(2) INFORMATION FOR SEQ ID NO: 1: 

ii) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 nase pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLCCY: linear 

(XI ) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

C<-GAAGCTTC GCGACTCCCC GGATCCGCCT C 3 3 

(2) INFORMATION FOR SEQ ID NO: fc: 



GCiIK^TCGAGG GATGACAGCG ATAGAACCCC GG 
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(i) SEQUENCE CHARACTERISTICS: 

{A) LOnIGTK: 12 base pair£ 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
5 (D) TGPCLOGY: lineal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
GGGGACTTTC CC 

10 (2) INFORMATION FOR SEQ ID NO: 9; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 73 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 
15 (D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
GCGGCCTCGA GGGGACTTTC CCGC^^GACTT TCCGGGGACT TTCCGGGACT TTCCATCCTG 60 
CCATCTCAAT TAG 

20 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 56 base pairs 
25 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(xi) SEQL'ENCE DESCRIPTION: SEQ ID NO: 10: 
30 CTCG/^GGGGA CrTTCCCC^^G GACTTTCCGG C^ACTTTCCG GGACTTTCCA TCTCtCCATCI 6C 
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CAGT^CC&rC CA7T!:^TCCGC C'^C AT^G-GrTG ACTAJ-.TTTTT TriATrTATG CAGACtGCCGA l&C 
GGGCGrCTCG GCCTfrTGAGC TA'I'TC :A';AA. G':AGTGA=3GA GGGriT'TTOS GAGGCCTAGG 24 C 

C TTTTGG AAJ. AAGCT: 



5 

(2) :r:FORMATION FOR SEC "O : H • 

(i) SEQUETJCE CHARACTEFZSTICS: 

(A) LET^GTH: 17? 9 base pairs 
(E) TYPE: nucieic acid 
10 (C) STKk- JZE'JtTESS : double 

(D) T0PO:.X>T/: :inear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11; 

GrCCTCCCGA C^:;rCGC^G:X^A rCTC;<:AC->/iGA C^,ACAGCCGG CCTXC-CCGG GACAT[3CGGC 6C 

15 cccA&^Ar;GT ccccag:^3TC gggticccgt i^:^:tgctgtt gct :3T'?ggt:- ctc^ctcktcc-c^ 12c 

C'3CCG'Xt;;TG CCCTGCCCAC AG:v;c--:ACGC GTTTCGACCC CACC^V-'.yGAG TCCCTir^CG iBC 

CCCGCCACrCT GCCC(G:GTGG TT:GA.CCAGG CC/iAGTTCGG CATCTTiiTATC CAGTC^3GGAG 24 C 

TGTTTTCCGT GCCCAf^CTTC G3TA&:CAGT GGTTCTGGTG GTATT'^.^:;CAA AA03AAAAGA 3 0C 

tA':cgaa(;ta 7\:-to3aattt Aa\;A;-j.r,ATA attaccctcc taf.:tT'::aaa iat:;^iAGATT 3br 

20 tt^acgact attta':ag<:a ;'j^-/rTTTTTA atggcaacca rtg2<;:;vRAT ArrTrycAGG 42' 

ccTCT':<:^TGC caaatacatt gt^tiaactt gcaaacatca tgaag:v:ttt ACCTTGTGGG 480 

CrGTCAGAATA T'lXTGTGSAAC TG^A/.T:;-rCA T/v'^ATGAGGG GCCCA-A^AC^; GACATTOTCA S4(: 

AG^AACTPGA GGTAOrCATT AG2AACA:;AA CT3ACCTGCG TTTTG3AGT3 TACTATTCCG 60:. 

TTTTT3AATG GTnCATGCG ■:TGTTC''":TTC AGi^ATGAATC GAC^TTCATTC GATAAGCGGC 66 C 

25 AATTTC'JAGT TTCTAA3AGA Tl^i-CCA r.AGC 7^C'rAT2AGTT AGT^AACAA': TATCAGCCTC^ 72' 

AGGTT:T3TG GTCGGATG3T :,A:v:.-;a. ;3A'^ GAGGCr 3ATCA ATACTG:.AA2 AI0:ACAGGC7 7^: 

TCn^C-G:CT3 GnATATAAT C^AA^->GC''XAG TTC^GGGGCAC AGTAGH2ACC A;-.TGATGGTT 84': 

C^3C^A':^CTG3 TAQ2ATCTC-T AACr:AT.;3TG GCTTCTATAC CTCXAGTGAT CGTTATAACC 90 0 

CAGGACATCT TTTCv2CACAT AAA.'I'GG^AAA ACTG2ATGAC AATAGACAAA CT3TCCTGGG 96C 

30 GGTATAG3AG 'GGAA'GCTCX^A ATCT3TGACT ATCTTACAAT T3AAGAATT3 GTGAAGCAAC 1C2C 
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108C 



TTGTAGAGAC AGTTTCATCT G3AGGAAATC TTTTGATGAA TATTG^^-GCCC ACACTAGATG 

GCACCATTTC T-GTAGTTTTT GAG-GAGCGAC TGAGGCAAAT GGGGTCirT(3G CTAAAAGTCA 114 0 

ATX5GAGAAGC TATTTATGAA ACCCA.TACCT GGCGATCCCA GAATGACACT GTXTACCCCAG 12 OC 

ATGTGTGGTA CACATCCAAG CCTAAAGAAA AATTAGTCTA TGCCA'TTTTT CTTAAATGGC 126C 

5 CCAZATCAGS ACAGCTGTTC CTTIK^CCATC CCAAAGCTAT T^r'TtGG-^^GGGA ACA-GAGGTGA 132 0 

AACTACTGGG CCATGGACAG CCACTTAACT GGATTTCTTT GGAC^CAAAAT GGCATTATGG 1380 

TAGAACTGCC ACAGCTAACC ATTCATCAGA TGCCGTGTAA ATOG^GCTGC GCTCTAGCCC 1440 

TRACTAATGT GATCTAAAGT GCAGCAGAGT GGCTGATGCT GCAAGTTATG TCTAAGGCTA 1500 

GGAACTATCA GGTGTCTATA ATTGTAGCAC ATGGAGAAAG CAAATGTAAA ACTGGATAAG 1560 

10 AAAATTATTT 'TGGCAGTTCA GCCCTTTCCC TTTTTCCCAC TAAATTTTTT CTTAAATTAC 162 0 

CCATGTAACC A-TTTTAACTC TCCAGTGCAC TTTGCCATTA AAGTCTCTTC ACATTGAAAA 168 0 

AAAAAAAAAA AAAAACCCCG C-GGGGGGGGC CCGGGNACCC CATTTCGCCC NTAAAGGGG 173 9 



(2) INFORMATION FOR SEC' ID NO: 12: 
15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 844 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 



GGCCCCTGGG 


CCCGAO^GGC 


tc<;agccggg 


ccggggcgat 


gtggagcgcg 


ggccgcggcg 


60 


G<:;c;c^rGCCTG 


GCCGGTGrTG 


tt*:^7Ggctgc 


TGCTGGCGCT 


gttagtgccg 


CtGCGGTGGTG 


120 


CCGCCAAGAC 


CGGTGCGSAG 


ctcgtgacct 


gcgggtcggt 


gctgaagctg 


ctcaatacgc 


180 


ACCACCGCGT 


GCGGCTG-CAC 


TO?CACGACA 


tcaaatacgg 


ATCCiGGCAGC 


CTGfrCAGCAAT 


24C 


C'3^3T<3ACCGG 


CGTAGAGGCG 


TCCXiACGACG 


ccaatagcta 


CTC-G?^3GATC 


C'^GGCGGCT 


300 


CG3AQ:;GC'GG 


GTGCCGCCGC 


igg:5Tccccgg 


tgcgctgcgg 


c<:aggcg5tg 


A3'5CTCACGC 


3ec 


AT=3TGCTTAC 


G3GCAAGAAC 


CT^GCACACGC 


accacttccc 


GTC-GCC&2TG 


TCCAACAACC 


42C 


AGGAQ^TGAG 


TGCCTTTGGG 


i::;AA(^CGGCG 


agggcgacga 


cctggaccta 


TOGACAGTGC 


48C 


GCTGCTCTGG 


acagcactl";^?' 


';agcgt(3AGG 


ctgctgtgcg 


CTTCCAGrAT 


gtckk;cacct 


B4C 


CTGTGTTCCT 


GTCAGTCACG 


GG^'GAGirAGT 


atggaagccc 


catccgtggg 


cagcatgagg 


60C 
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TNTCACOGCAT G'!" ?cA(;TO?C A/'.CACG-CACA ATACGT^i'G^A Gl-'-JCAT^^C-AA CrSCATCTTC/-. 66C 

TCAAG'7CTA3 ':^:^7'X-AG?■:^ T:?TG:AG3TC ACGATGAACT ■^T.^AGTilTGT GGATtGGATGG 72 C 

GTX^ATGGAG C'GTOG-:AGr3T Gy:;':;--:GTCJ G CAGGGC<::ACT '::^T^GGCAGAG ACTTTGGGTT 7PC 

TGTAGGtGGT: CT':AA/^.T>G:C TrrGT'^ATTA aaga^-.tct-tc GIGTAT^^z^AA AAAAAAAAAA 84 c 

aaa;^. B4^ 



(2) i:CFORMATION FOR SEQ ID NO: 13: 

(i) E£-;:)UErNlCE CHARAGTERISTICS : 

(A) LENGTH: 776 base pairs 
(F) Tr'PE: nucleic acid 

(C) ^TRANDEDKTiSS : douhif 

(D) TOPCLC'GY: linear 

(xi) SEO-JE.\GE DESCRIPTION: SEQ ID NO: 13: 



TTCGAAATAA AAGATGT^r-GT CAA'"iAGAGCC GCAGAAAAAG .W3-GTGTATG TTGa3GGTTT 6f.; 

AGAGA3CAGG GTGTTGAA^^.T ACA'IAGCCCA GAAIAT-GGAG CTTCAGAACA AAGTACAGCT 12i 

TCTGGAGGAA CAGAAT^H^G^T CCCTTGTAGA TCAACTGAiGG AAAGTCCAGG CCAT(GGTGAT 

TGAGATATCA AACAA^GGA GIZAG^AGCAG CACCTGGATC TT-G^TCGTAC TAGTCTCCTT 24 1 

CTGCCTCCTC C^rrGTACGTG GTAT'GTACTC CTCTGACAGA AGGGGGAGCC TGCCA'GCTGA. 3 0C 

GCATGGAGrG "TT-^TCrCGCC A'GrTTGGTGC CCTGCCGAGl GAGjACGCTT ACCAGCTG<3A '<^>( 

GCTGCCTGCC CTSCAGTGAG AAGT<5CCGAA AGACAGGAGA "::>.GGAGTGGT TGGACGGCTC 42 ij 

AGACT=3TGTA CTG'GAGGrCG CT^GGIAACAC TTCCTGCCTG CTGGATTACA TGCCTCAGGC 4 8'^ 

TCCCAGTGCA GAGrGTGCCG TG^iiAGTGGCC ATTCCCTGAC CTITTCTGAG AGCCTCTCT^G 54: 

CCGAG:-TCCC AT^rCTGCGGC TGIAGGCAAA TCTCACAAiGG AAG3<3AGGAT GGCTTCCTAC 60( 

TiGGTAGCCCC TGTGT2ATTT TG:AGGACAG ATACTCAGGG TAG^ATA'?GAG GATATGTGGG 66'. 

G3GTCTCAGC AG-5AG:GTGr3 GGGG:TGCCC ATGTGTGTCG AA/..TA^AAAG GGGTGGGCA^-. 7 2-; 

GGGCTGGCCG CAGG7:':TGT GG^'.'GIGTCAG GACGAGIX^AG GG:'J'CAAACA CACCAC 77 1 



(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEC'UENCE CHARACTERISTICS: 
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(A) LEI'JGTH: 1376 base pairs 
(3) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

5 (xi) SECUIIXCE DESCRIPTION: SEQ ID NO: 14: 

GAATTCGGCA CGAGGCGCCT ACCCTGCCTG CAGGTGAGCA GTGGTGTGTG AGAGCCAGGC 

GTCCCTCTGC CTGCCCACTC AGTGGCAACA CCCGGGAGCT GTTTTGTCCT TTGTGGAGCC 12 C 

TCAGCAGTTC CCTCTTTCAG AACTCACTGC CAAGAGCCCT GAACAGGAGC CACCATGCAG l&C 

TGCTTCAGCT TCATTAAGAC CATGATGATC CTCTTCAATT TGCTCATCTT TCTGTGTGGT 240 

10 GCAGCCCTGT TGGCAGTGGG CATCTGGGTG TCAATCGATG GGGCATCCTT TCTGAAGATC 30C 

TTCGGGCCAC TGTCGTCCAG TGCCATGCAG TTTGTCAACG TG:^TACTT CCTCATCGCA 360 

GCCGGCGTTG TGGTCTTTGC TCTTGGTTTC CTGGGCTGCT ATGGTGCTAA GACTGAGAGC 420 

AAGTGTGCCC TCGTGACGTT CTTCTTCATC CTCCTCCTCA TCTTCATTGC TGAGGTTGCA 480 

GCTGCTGTGG TCC-CCTTGGT GTACACCACA ATGGCTGAGC ACTTCCTGAC GTTGCTGGTA 540 

15 GTGCCTGCCA TCAAGAAAGA TTATGGTTCC CAGGAAGACT TCACTCAAGT GTGGAACACC 60C' 

accatgaaag ggctcaagtg ctgtggcttc accaactata cg:;attttga GGACTCACCC 660 

tacttcaaag agaacagtgc ctttccccca TTCTGTTGCA ATGACAACGT CACCAACACA 72 0 

GCCAATGAAA CCTGCACCAA GCAAAAGGCT CACGACCAAA AAGTAGAGGG TTGCTTCAAT 780 

CAGCTTTTGT ATGACATCCG AACTAATGCA GTCACCGTGG GTGGTGTGGC AGCTGGAATT 84 C' 

20 GGGGGCCTCG AGCTGGCTGC CATGATTGTG TCCATGTATC TGTACTGCAA TCTACAATAA 900 

GTCCACTTCT GCCTCTGCCA CTACTGCTGC CACATGGGAA CTGTGAAGAG GCACCCTGGC 96C 

AAGCAGCAGT GATTGGGii^GA GGGGACAGGA TCTAACAATG TCACTTGGGC CAGAATGGAC 102 0 

CTGCCCTTTC TGCTCCAGAC TTGGGGCTAG ATAGGGACCA CTCCTTTTAN GCGATGCCTG i08C 

ACTTTCCTTC CATTGG7>:;GG TSGATGGGTG GGGGGCATTC CAGAGCCTCT AAGGTAGCCA 1140 

25 GTTCTGTTGC CCATTCCCCC AGTCTATTAA ACCCTTGATA TG:07CCT AG GCCTAGTGGT 12 00 

GATCCCAGTG CTCTACI^^OS C-3ATGAGAGA AAGGCATTTT ATAG:CTGGG CATAAGTGAA 12 6C' 

ATCAGCAGAG CCTCTGG3TG GATGTGTAGA AGGCACTTCA AA;-.T3CATAA ACCTGTTACA 132 C 

ATGTTRAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAYTCG AG3GGGGTCC CGTACC 137t 



30 



(2) INFORMATION FOR SEQ ID NO: 15: 
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11 J sivi;hv:l characthkistics : 

(A) LnsfGTH: 502 base pair^ 

(E) TYPE: nucleic acic 

(C) FTRAJ^EDrNlESS : dcuhie 

5 (E) TCPC'LOGY: lir.ea: 

( X i ) s E ';ire^iCE descr i pt : on : se-:> i d no : 15: 



TAAAACAGTG CZZ^yZCT^Zkk AGGGAGiACT C-.G7CAATAT CTGTTGAATG A;^.7GAATGAA 6C 

TAA.TTGCCI^? Cv1T::AACGAA Ti^A^.TG^TT'? A-.Tt^.TGAT TTCTCCTTTC CCTCG:x:AC7 12 C 

GTCT:.r:^AGT'^ rrCAG^ACAC^ GZATi^G^-rAC^ CAGT:GCTGG TGTGTGGCCT GTCGCACT<:r.- l&C 

0 ACTT^i-G:;^'?: "^TGATGCTTG GTrT^GTrS-^G^ A'^ATCACCGA C :AGC-;0'?rCC AC/3TC':;ATCC 24 C 

T(?TCv:^7 'CT-.T' ^ ■:-^;vARCT<K^G TCCGXCGNA G:T'::v:CAGAA CTCACTG:AS G^TGGAi'X;-^; 30C' 

arar<:ac-^k;-. G^",AT=r7G:GA g:(3cgtgaac a:xgga:j^g ajcggag3ag ccGrTGriT;. 36 c 

AAATGCA3G: G-'rT :^AGAG3A GTTTrG7CTC CTTTITTGAG TTGAATAT^3A GATTI-CCGAG 420 

CAGrCAI^SA:: GAG'TTG^'^TT GGTGGAAGT3 C^yGAC^TCCGT 7«:C'XAG7CA GATGGACrGAG 48 C 

5 G3<G3TCCccT vg:;atctcct CT 5Ci'; 



{2} :]<lF0KAP:TZO:<i for SEQ id NO: 16: 

(i) SEQUENCE CHARACTERISTICS- 

I A) LENGTH: 42 5 base pair5 
IE) T^'PE: nucleic acic 
(C) STRANT'EDNESS : doutie 
ID) TOPOLCCT: linear 

(>:i) EE;ueJCE DESCRIPTION: SEQ ID NO: 16: 



atgt:tagt3 G'rvr:-rTG:cG tcgctccaga ca^-.^-cggaat C':txcttca ccaccatgg: tc 

CT:yG:TT7T: CTAAAG3T7T TGTTGG:CrG3 AG'T'L^AGTTTC T':Ai:^^3ATTTC TTTATC'^TG: 12(j 

TGTG-i^rTTT ICyZkTCAGTG G3AAAAGAAG AG::-ArAGA.AG CGAAACTTTG TSATTA/rTT: IBC 

gxcga'iv;ag A'7:r:^G:;T:-;'rrG g7Gactc<;g3 ag^aaact^g c-:agaaacaa aggacA'.i'tg"- 24(: 

CAACCTTGAT AAGATGGCTT CGGAGG3/.AT GARC^TGARTC TTr,ARATGCC ARGCCA'XTT 30C 

T'CTTTC;5AWG TCTTACTCCC GTTCTT^AAA AC-G3AAAGGG GIGTGCAAAG CACTTAARGA 360 

Vn^CATKGATG GA.:CCATGTG ATTTARTT'AA TTIATTAATT AATTTC^TTT GGAAKCCAG". 42(, 
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ATAGC 



42^ 



(2} :NT0K!-1ATI0N for sec id NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 
5 (A) LENGTH: 13 2 6 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : doubl e 

( D ) TOPOLOGY : i 1 neai 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
10 GGCACC^AG:3A GCTGGGGGAG CCTGAC^T^SC GCTACGTGGC TGGCATGCAT GG3AACGAGG 



G3AACCCACG GGTGACCCGG CTGCTCTCTG AGATGCGCAT TCACCTGCTG CCC'TCCATGA 



60 



CCCT'^^S^CG GGAGTTGCTT CTGCTCCTGA TQCAGTTCCT GTGCCATGAG TTCCTGCGAG 12 C 



18C 



ACCCTGAT^SG CTATGAGATC GCCTACCACC GGGGTTCAGA GCTGGTGGGC TGGGCCGAGG 24 C 

GCCGrTGSAA CAACCAGAGC ATCGATCTTA ACCATAATTT TGCTGACCTC A-ACACACCAC 3 00 

15 TGTG:^3AAGC ACAGGACGAT GC^^AAC^-TGC CCCACATCGT CCCCAACCAT CACCTGCCAT 3 60 

TGCCCACTTA CTACACCCTG CCCAA-jX^-CA CCGTGGCTCC TGAAACGCGG GCAGTAATCA 420 

AGT&3ATGAA C^^GGATCCCC TTTGTC^TAA GTGCCAACCT CCACGGGGGT GAGCTCGTGG 4 8C 

TGTCCTACCC ATTCGACATG ACTCGCACCC CGTGGGCTGC CCGCGAGCTC ACGCCCACAC 540 

CAGATGATGC TGTGTTTCGC TGGCTCAC^A CTGTCTATGC TGGCAGTAAT Cir^^CATGC 600 

20 AC^ACACCAG CCGCCGACCC TGCCACAQ-C AGGACTTCTC CGTGCACGGC AACATCATCA 660 

acc<;c^,ctga CTGGCACACG gtccccg:;^3A GCATGAATGA CTTCAGCTAC CTACACACCA 720 
actgci^ga ggtcactgtg gagctgtcct GTGACAAGTT CCCTCACGAG AAI^GAATTGC 
CCCAGGAGTG GGAGAACAAC AAAGACGCCC TCCT-CACCTA CCTGGAGCAG GTGCGCATGG 
GCATTGCAGG AGTGGTGAGG GACAA(3GACA CG3AGCTTGG GATTGCTGAC GCTGTCATTG 

25 ccGTi-^^GATC^ gattaaccat gacgtgacca cg3cgtggc^ cggggattat --gc-gtctgc 960 

TGACCCCAC<; ggactacatg gtgactgcca gtgccgaggg ctaccattca gtga::acgga 1C-2C 

ACTGTCGGGT CACCTTTGAA GAGGGCCCCT TCCCCTGCAA TTTCGTGCTC ACCAAGACTC 108 0 

CCA^^CAGAG C^TGCGCGAG CTGCT.3vG^7AG CTG3GGCCAA GGTGCCCCCG GACCTTCGCA 114 0 

GGCC^CTGGA C^^C^TAAGG CyGACAGA;-.C<; ATTGATACCT Qrc;GTTTAAG AGCCCTAC^^ 1100 

30 CAGG':TC^.AC CTGTCAAGAC C<yC;AAGCr:^A AGAGTAGAGA GGGAGGGACA AAGir^AGGA^-. 1260 



78C 
840 
900 
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AA^G-^TGCTCA TTAAA.GCTAC CCKr -lACCTT ^^AAAAAJ^AAA. AA.AAAAAAA-A. P.AAJ^AA 151 1 

(2) IKTCFJ'l^^.TIOr: FGK FEQ ID NO; 1&: 

(l) SEQL^.^CE CH^AACTERISTICS: 

(A) LE^CGTK: 4 36 base pair- 

(B) r/PH: nucleic acid 

(C) STRANDEDN^SS : double 

(D) TOPOLOGY: linear 

( xi ) £EQUE:CCE DESCR2 Pa I ON : SEQ ID NO : 1 & : 

AAAAJvAATTO A^.TGX3ATATT' ATGAAAJ-,TAA GAGAGTATTT OC^AGAJ^GTAT GI^ATATAGTC 6C 

CACGTi.-^TOAA G;-AAAA.TTCA GIA.CACGAC^ AAGAAGCCAT TAACTC7^AC CCAGAGTTGT 12 c 

CTAATTGTGA AAAT^TTCAG AAGACTGATG TGAAAGATGA TCTGTCTGAT CCTGCTGTTG 18C 

CAAGCAGTTG TATTTCTGAG AAGTCTCCAC GTAGTCCACA ACTTTCAGAT T?TGGACTTG 240 

agcggtacat cgtatgccaa. gttctaccaa accctccaca g:<:agtgaao AAOTATAAGG 30C 

AAGAC^CCGT AATTGTAACl CCAOCTACCA AACAATCACT AGTAAAAGTA CTAAAAACTO 3 6C 

CAAAATGTGC ACTAJiAATG^ AT^^ATTTTGA GTGaGTACTC CTAAATTAGA ACACTTTGGT 42 C 

atctctcaat atacta 43 e 

(2) IlffORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CKARACTEFISTICS: 

(A) LENGTH: 50? base pairs 

(B) TYPE: nucleic acid 

(C) STRANEEOrOESS: double 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19; 

TGTGCATATC CTGG3GAAAA AJ^ATG:-TACA TGTTTTAGAA ATTTTACTGT TTATAACAAT 6C 

GCAGGCAGTC AGTTTCCCGT TTCAAACACA GATAGATACA TXSCAACACTC AAGATCCTGC 12 C 

AGAGAGGCAG CCAGCATCTA TTGTTTAAAA A'3GTTTCAAA AAGAATTCGG ATTGCTCKTT 180 

TCTCTTTTGA ATCT3TGTGC CAAA.TGACAG G3ACCAATAT TCGTCTTCTT TTTCKGTAAA 24 C 

AYTCAGAAAG AMACATGAAA GAACCCAGAA TGCATTTCTT AAAGGGATTT AGTC<:AGTTA 300 
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T—TAA^.TA.^. TTI-AT&CACG CACACACACA TACATATATC CCCCGAGTAC ATATTTTTTC 
CCTT-rrTACT TGTG'irT-:::AA.T CAO^TAGCTAC AATGACTGAA ATCCACTTCT TTC^^AGTGI 



CCGTCTGGGG CAACAA;^.TCC ACA. 



36C 
42C 



GACATTTAAG CAAATCTTGT >7r 7T AG/VAA:: CG^-A^.TXSCCA RAN-?CTCG:A C^AAGCTGCT 48C 



5o: 



(2) INFORMATION FOR SEQ :D NO : 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 58 base pairs 

(B) TYPE: nucleic acid 
10 (C) STRANDED:vIESS : double 

(D) TCPOLC'GY: lineal 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 
GGGCTGTCTC CCCAGTAGTA ACTTGCTGGC CCTGCCCTTG A^.GTGGGGAA ACTGTGAAGG 60 
C<:TCCTTGAT CAAGCrrCTC CTCTTTTCTT ACCTCTTCCT CTCTTCTGTT TCCGCTGCAG 12 C 

15 CTGAACAGGC CAGCAGC^AA CCTGCCATGG GGTCCTGCTC CAAGA^^.CCGG TCCTTCTTCT 2&( 
GGATGACTGG GCTCCTGGTA TlXTATCAGCC TCCTCCTCAG TGAGTC<;CAG GGTCCCTGGG 24 0 

AAGGGAGGGC AATTGGAGAG C<~^TC^^TA GCTGGGCTCT GACCAACGGG TGGGCTGTTC 3 0C 

AACTTCTGAT GTCTTTGGGC AACAACACAG AAAAACACTC TGTTAT^GATT TACG/yAAN 35^ 



20 (2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1526 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
25 (D) TOPOL/DGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
AGTGAAGGGA GCTGGCCGTG C.;^CT^GGGCT TCGGGCCCTG TGCCAGA^A GCA.NGCCTTC 
CTGAGCAGGA GGAA&:A3GT Crr~TGGCCi3CG C^CTTGAGGC AGGCCCTGCA C^TGSATGGA 
GACCTX;CAC^ AGGATGAGAT C'.'CAGTOSTA GCTATTATGG CCACTCtGTC^ TXX^GATCCGG 
30 GCAATCACTT CCCT^^TATGG GJAGCTCtGCT C<5CCTGAAGG AGCTG-GC^CT CTTG3ATTGC 
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CCAGA'^TGCJ r?( 7-.! ;AA:^ iA C^' l^r^-IAG-^^ CC .:AC7GAi:";T '?'; "T'.;AA!JAC CCA'IV^TGACC- Jt. c 

aagaj^,«:aag-c ?c- r -tv^ i-.rjxccA'^:^ ca/xtt'.'CA'X g-:a 'co:;ca &3A'"y:TGGcr 4: r 

GACrCG'.'VyCCC GCT:-^ r tG-TTA C^'^CA^C^T^Gt: rG:AC''.:;^CC T-.-G'GGGrCCT CAT'::AArGA(.. 

G'':GG:vyGrGG at^oAG^'^ajg^c glg-.7i:.a'?gag aaggtgtcac; A': '.;;^-x'G'G3A, gxgctgagt 

CATOGTGAGA ACrG7:'^G:-C CA/r'G^'ACTGT G:i:CTGAAGA C'-A.AACrGGGA GAG:^GTGACC eC'C 

ACTTTTIiAAG T'X-GG:;AG'rG GT'G-GAGTTC T<:TCCGTACi3 AG^T^rGGriT CCCCJ^AGTAC 6*^ :, 

GGGXCrrCA TCC' '-^TGT^JA G^GT'TTTrGSC TGGGAGTTG7 TG"AT.;GG:rGA GCT=3A'?GAAG 71 ( 

AOGGrr^GTG AGG'-\^G&:AT C:>G?7TCTTA GAA.GGI ATGT G ;A;.i':AAGGT GTAT^GCAGCC 7 (- (. 

AACGT^r^lLf^GG AOVG'^TTATA CT':yyXCTCA GA'XCGAGrG AGGG :TG^'A CG&.:TGGGTC F41 

ACrSAArCACT^o CGAA''GT^G-.;A CAAiG3AGCAG GTGCGGCTTG '?y■J^^P.Tk'ZA hGhACChCO" 9("'' 

TCAA.CAf^CCG &>V.i;^.TA'-;G 7\iAG?TrrTC ACCGATCTTC T-.'iACGTGXG TCCACTGGCC 9f ^ 

CA&I^CACkC AT/^AI'TTCGT GGGTtKSCGTC CATTTCCACA AA/^A'-TACTT TCAGCATCCT :0:C 

CACTT-rTCCA GA^.-'^AAAa: TAGCAC7GTG GATGGGCTGG G::;.ACCAGCT GACACCCTCG 10*-: 

GAGGGCCACC TG^TG:GTG^:T G-iA/rCri^.^GC TAGG7GATGA AGACGAG^TG CCTGCCCCTG 1]4> 

CTG:AGGCCA GG:.t.^:-AGGT GGA':GTGATG GGGTGATTGS A-^TA^rAACCT GGACGGAGGG 12:''; 

TTGGAGGAGT 0G:A'G:GGGT GGG::CG3TTG 7G-GCAGI7.GG A :-GG^ATGGG GTTCCCACCG 12t^ 

ATGTCG:CCA C^CGGGAAGA GCAG?TGCAG CCTCGC^:5AGT r^':GA:ACCTT CTCCGAGGC^ 13: 1 

ACGTGGGCCG GACy..:':GGT' g; g^T'GCTg:ag tttgctgT'G:; : :agg:;a:tc cttcggggag 13hi' 

TACTGGGCCG G':>:v^^^v3TGGG GGGGACAGCC GAGGAGr^G:^ gag:tgg3ga GGTGAACCTG 144 ( 

TCTTCATCG3 AGTGTGGGTA Ci:AGGA<GACG AAGGT^I^ACCT AGAGGGAG3A GGACGTGGA;: ISOC 

AAGCj^GCTGG ACG'GGACAGA rrAGAAT^^TC T(GCAACAAGG A'G^ASGAGCT GCT-3GAGGCT ibh'^ 

CTGCCrGCAGG cagtg:aggg ga&g:&g:ag C(x:aggcggc agt^sat-g^cg &Go:x:ccc'rc 16::-- 

CCACCGCTAA CTCTGATTGA TTCGGGG:.GT C-GT'GAGTTG<' AG:0GG:^AAC TCTG^iTCACG :6>^- 

CAGTGGTTNC A^GAlXCTC-Cv:^ GrGGAC-^TC^ CACTGTCC:A '^G-^TGGA'GGC TGAGGGGTC-:^ 174i 

GAGCTCCGTT GCGCGTCA,:y: AGTTTGGAGT g:;ggtaagga g:;:gaaggcg ATTTGTGTAA. 1800 

TCACCCAAAA CGGGCGGC;:X 7^:-TGCGTGTT TTCCCGTCTG CG:TACCTT(3 AGTAGTTGGA 1P6C 

GCACTTGATA CATGACAGAC TGA.TACAAAT GTGAGGCGCT GAGAAAAAAA AAAAAAAAAA 192( 

ACTCGA '92f 
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(2) INFORMATION FOR SEQ ID NO: 22: 

5 

( i ) SEQUENCE CHARACTER I STICS : 

(A) LETnIGTH: 1224 base pair£ 
(E) TYPE: nucleic acic 
(C) rTKA^JTEDNESS : dcutle 
10 (D) TCPOLC»GY: linear 

(xi) SEQL^CE DESCRIPTION: SKQ ID NO: 22. 

CCGCCGAAGC TCCGTCCCGC CCGCGGCCGG CTCCGCCTCA CCTCCCGGCC GCGGCTGCCC 6C 

15 

TCTGCCCGGG TTGTCCAJ^GA TG:;AGGGCGC T(2CACCGGC-G TCGCTCGCCC TCCGGCTCCT 12 ( 

G:TGTTCGTG GCGCTACCCG CCZ'CCGGCTG GCTGACGACG G5CG<:CCCCG AGCCGCCGCC 180 

20 G-ZTGTCCGGA GCCCCA'IAGS ACCtGCATCAG AATTAATGTA ACTACACTGA AAGATGATGG 74 f 

GGACATATCT AAACAGCAG2 TTC-TTCTTAA CATAACCTAT GAGAGTGGAC AGGTGTATGI 3 DC 

AAATGACTTA CCTGTAAATA GTGGTGTAAC CCGAATAAGC T'GTCAGACTT TGATAGTGAA 3 6C 

25 

GAATGAAAAT CTTGAAA-^.TT TG:;AGGAAuAA AGAATATTTT G3AATTGTCA GTCTAAGGAI 42 C 

TTTAGTTCAT GAGTGGCCTA TGACATCTGG TTCCAGTTTG 'IAACTAATTG TCATTCAAGA 48C 

30 AGAGGTAGTA GAGATTG^TG GAAAACAAGT T'IAGCAAAAG GA.TGTCACTG AAATTGATAT E>4i: 

TTTAGTTAAG AACCGGG3AG TACTCAGACA TTCAAACTAT ACCCTCCCTT TGGAAGAAAG 60 C 

CATGCTCTAC TCTATTTCTC GAGACAGTGA CATTTTATTT ACCCTTCCTA ACCTCTCCAA- 660 

35 

AAAAGAAAGT GTTAGTTCAC TGGAAACCAC TAGCCAGTAT CTTATCAGGA ATGTGGAAAC /20 

CACTGTAGAT GAAGATGTTT TACCTGGGCA AGTTACCTGA AACTCCTCTC AGAGCAGAGC 78C' 

40 CGCCATCTTC ATATAAG2-TA AT^STGTCAGT GSATGGAAAA GTTTAGAAAA GATCTGTGTA 84 C 

GGTTCTGGAG CAACGTTTTC CCAGTATTCT TTCAGTTTTT GAACATCATG GTGGTTGGAA 9C1C 

TTACAGGAGC AG:TGTG3TA ATAACCATCT TAAAGGTGTT TTTCCCAGTT TCTGAATACA. 96C 

45 

AAGGAATTCT TCAGTT'G:5AT AAAGTGGACG TCATACCTGT GACAGCTATC AACTTATATC 1C2 0 

CAGATGGTCC AGAGAuAAAGA GCTGAAAACC TTGAAGATAA AACATGTATT TAAAACGCCA 108C 

50 TCTCATATCA TG3ACTCCGA AGTAGCCTGT T^GCCTCCAAA TTTGCCACTT GAATATAATT 1140 

TTCTTTAAAT CGTTAAGAAT CAGTTTATAC ACTAGAGAAA TTGCTAAACT CTAAGACTGC 120C 

CTGAAAATTG ACCTTTACAG TGCC 1224 

55 
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(2) :::fok>-:kt:c!: for seq id no: 23: 

(i) SEC'JET^CE CHArACTEPISTICS: 

(A) LRNGTH: 694 r^se ]:a:r£ 
5 (E) T^TE: nucleic acic 

(C) S"r?A^^)ED^:ESS : dcutie 

(D) TC'PGLCGY: lineai 

(XI) SE7^^-^CE DESCRIPTICX: SEQ IE NO: 25: 

10 

GGCACGAGTC TTATTGT\X:A CT3TAG-CCTG AATCCCCCAG G3TAATTAAT ATGAAGTGCA. 6C 

AAAAGTTGA^. TG~TTrCAGTC TA.2iAAGG:AG T^GG3A3AAAT TACATAGCAT GGAAATAATA 12 C 

15 AA;..1^SAACTC TIATI^A^.T-GA GAACGAGGCT CTTGrAGTt^G CAAGTTCTGC TGGTCACCCG l&C 

ATGGGSATC^^^ GAGr.:^':^TTGA AGGTTTTTTT '?G>:;TAATAC TCAGAGTTTC CAACGTCPGI 24 C 

GTACTTTTGA AA^.T^SAtG:'?! GTrcrTCCTT CTGACACrCA TCT'-GAAAi^CT CCA'^GGTGA'^ 3 0Q 

20 

GCAGAG3TGT G'TT^.AAO^TC ACAGt^TGCTC GyVVCrZATZ'G Q2ATAC03TC CTGTAOZAT'' 3tC 

ACTTi^TTAG'r C lACTG^r'r'GC TTi^AAGSAAC TAAGAGTATT CAG3GATAGA GAGCTCAAAi^^. 42 C 

25 TAG'SATTAAT T^GTTCCTTT TGACTCTCCC CTCAAGATGT CCTTGCTTTG GTCT>3AAAA^ 4&C 

CTCTCCT-^AC AAGr?TT«3CC CAAA'GCAAAC CA'?G'?^5CCTT TTCTGAACTC TCAGTGAATA 54 C 

TATTAGIATC TT'rGCTTCTG AGCCGTCGTA CTGG2ANGTT TGTTTGTTTG TTTGTT'KrCA 6C'C 

30 

AGAGACT\3TG TCTPSCTCTG TCACCCAQ^A GTT'PSAAACC AGCCTG^2AA CATAGGAA<G; 6(i 

CCCTATCTCT ACAAAAAAAA AAAAAAAAAA AAAa. 694 

35 



(2) ::\fo^<p:t:ok for seq id NO: 24: 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 796 base pairt 
(E) TYPE: nucleic acic 
(C) STRANT-EDNESS : doubife 
iV) TGPCLOGY: linea: 

45 

(xi) SEv*JEN:E DESCRIPTION: SEQ ID NO: 24: 



at'^ac-^20->:g Grr^r'^AT^^^G: iG2ac^:;ttc-:?a Cy::;o;'G:G.AA cag5^gg:tct CrG:;cGTGr3::> e o 

50 cTiG2TC:'rGc t'^^.:'?'^g3-:gt cg^-acta^^^c ct :rG^ACrG:GC cgcgaggccg ctttgcacg' 12c 

CGACCTCI^SC CGAyXCi:;CA CGCGA^S^rTGA 03CTCGTGCC CACCCACCAA GTTCCAG^TC^: l&C 

cgcaccagtg g:ttatcv:gt G-rcccTCAcc T<3-^^ri:^GiVr:G aca:^acttg gactgcagc^:- 24c 

55 

ATGGCAGGGA TGAG3AC^^AG 7'G:AG3ATTG AGGCATGTAC CCAGAAAGGG CAATO2CCAG 300 

CG2CCCCT^3G CCTCCCGT'G: CGCTiGCACCG GGG-TCAG^^jA CTGCTCTGGG GGAACTGAGA 3bC 

60 AGAAACT^^CG CAACTC-CAiG^r Ci3CCTGGCCT GCGTA'G2AGS GFAGSKQ'ICG \r,T<'5CACGCT:- 42 0 
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A&7GATGACT GO'.TTCCACT CACGTO'„-COr TO^GAC^SGCC AC^CAGACTC TCCCGACTCC 48C 

AG^^GACGAG-C TGGG-rTGTGG AACCA;:-/I>3AG ATGCTCGCGG AA::y>GGATOr CACAACCAT(~ 54 C 

GG^G^CCCCTG TGACCCTXG^A GAGTCT'^ACC TCTCTCAGGA ATG^:CACAAC CATG :;^:X5CCC 6 0C 

cci^r^T^:^AccG t:^:-^agagt:;t cccctctgtc G::r.:;AA.T':;^rcA c>.tcctcctc tgccg^aga 66 c 

CAC^TCTCtGA/-, G'rCCZAAGT.::^:" CTATGO-rrGrr A'rT>:^A'G?TG C'I^:^GGTGCT CAGT>GrAACy'^ 72 c 

CTiGGT^rACCG C--IACCCTCCT CCTTTT>3TCC TG':^r'::Z'CCGAG CCCAGGAGCG CCTCCGCCO. 78C 

CTGGG3TTAC TO7TGG 796 



(2) INFCR^l^^-TION FOR SEQ ID NO : 25: 

( i ) S E^'JENCE CHARACTER! ST I CS : 

(A) LENGTH: 662 base pairs 

(B) TYPE: nucleic acic 

( C ) FTRANDEDNESS : acuta t 

(D) TOPOLOGY: linear 

ixi) SEC-ENCE DESCRIPTION: SEQ ID NO: 25: 



TAATTCGIXTA C^AGGrTOTG GTGGAGAAGG ACGTGCCGTG CCGCTGGGTT CTGAGCC'SGA 6C 

GTGGTCG3TG •G:5TG5^3ATGG AGGCGACCTT GSA^GrAGCAC TTGGAAGACA CAAT3AAGAA. 12 0 

TCCCTCCATT GTOG^AGTCC TCTtGCACAGA Tl^C AC AAC-GA CTTAATCTGG CTTGrCG-CGC^ 18C 

GACCCTiSTCA C^AT^^AG'IATG CTGGAGTGAT ATCT3TTCTA GCCCAGCAAG CAGCTAAGCT 24 C 

AACCTCTGAC CC-:ACTGATA TTCCTGTG-3T GTGTCTAGAA TCAGATAATG C^^AACATTAT 3 0C 

GATCCAGAAA CA'~GAT'GGCA TCACGGTGGC AGT0:ACAAA ATGGCCTCTT GATOrTCATA 5 60 

TCTGTTCTTC AGrA'^-rCTGT CATAGGAACT &3ATCCTACC TATGTTAATT ACCTTATAG;^. 42 C 

ACTACTAAAG TrCCAGTAGT TAG'GKrCATTC ATTTAATGTG CATTAGGCAC TTTTCTGTTT 4 80 

ATTTAAGAGT CAAIT'^CTTT CTAATGCTCT ATGGACCGAC TATCAAGATA TTAGTAAGAA 54 0 

AGGATCATGT TTT2AAGCAG CAGGTCCAGG TCACTTTGTA TATAGAATTT TGCT^TATTC 6 00 

a^-.taaa.tctg tt^c^sagg;^^ P-J^AAAAAJ^AA AAAA.^^.TTA CTGCGGNCCG ACAAC<>3AAT 66C 

rp(^ 662 



(2) :xFOK:-:ATIOK for SEQ id NO: 26: 

( i ) SLC^ITENCE CPi/\FACTERI ST ICS : 

(A) L^GTH: 1105 base r^airt 

(B) TYPE: nucleic acid 
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{ C ) S'TFA.\T:'ED:;E5^ S : d c 'uh i e 
(D) TOCOLOGY: lineai 

(xi) SEO'JE-NCE DESCRIFI^IOr:: SEQ NO: 26" 

CCTGA^-'CCTC TCTTTTCTGC AGTT rA;^.©:^:- P-^Af^Cf^GA TCTTXXAGA^, CrC-CACTCTGC 6C 

rj^crrrGcriT g:-gtggggaj.. c^t:;-^'ja.T':^ gag:ctctcc g:<:tq:tcat CTTACTirm 12 c 

10 gtca(::aj:^.gc tgtccggagc ccacaacacg aga:^tgitcc ag^:gtgc<: ci^GG^rcAGTCc 18C 

cTO::A[:y:^TGT cttgccccta tgact:-::a.t:, aj^&:j^ctgc^ c-sag^-cgca^ c^3coto3tg: 24 c 

C&-::>\r-:T^3G GAGAGAAGC-G CCCATGrCAG C3T^3TO3TCA GCACGCACAA CTT^:?T'^:'CT<3 3 00 

15 

CTc^TccTicc t:gaggag3tx3 ga^.7>g:-3ac-:: aca<:>::catca cagacgatac cct-ggi-tog: jBC 

ACTCTGACCA TTACC^TGCG GAA^TGIACA;-. CCCGATGATG CG3GTCTCTA CCAG^T'^CCAG 42 C 

20 AG-rCTrCATG G::AGTGAGGC TGA.CACC:CTC ACrGAAGGTCC TG.3TCGAG5T C^rTCG'IAGAC 4 80 

CCCC^GGATC ACCi3C/3ATGC TGGAGATCTC TGGTTCCCCG GG-SAGTCTi!^ GAGCTTCGAG 54 C 

GAT(G:-^GCA7G TGGAQrACAG CATCTCCAC-G AGCTCTTCKT AGGAAAGGCC G2AAATTCCC 60C 

25 

A-iTTCCTTCCC CTCTTGCCTA TCYTTCTGCT CCAAGAYCTG CATCTTTCTC ATCAAGATTC 660 

TAGCAC-^rCAG CC^TCCTCTGG GGTC^TAGCCT C<X:A1K;GACA GAAC<:CA&GG AGACATCCAC 720 

30 ccAGTG;^j^rT c-gactgtggc catg/^.cccag c-gtatcagct ccaaactctg cgaggc<:tga 760 

GAGACACGTG AAC-GAA'^.TG A'rcCy:-AG^3AA AAGCCCAGGA GAAGTCCCAC CAQGGACCAG 84 0 

cccAc^cax;c atacttc<:ca ctto:^ccacc aggactcctt gttctgctct c-gc^^.gagac 



35 



45 



c;gac^':x:;gta agaacacctg ACAAc-^rG'TG aatattggag a^^tttaaaca cttacaaata 



AA'TjT-GCCCT atagtgagtc gtata 



(2) ir^T-CRMATION FOR SEQ ID TJC : 27 



900 



TACI'CTGGCT GAACACTGCT TCTCGTG3AC CCTGGAAGCA GGGACTGGTT GAGG3AGTGG 960 



102C 



40 AiiTGGAAGAC TGTCATATTT AAAAAJJ^-AAA AA^^^AAAAAMA PJ-J^KRRRC CCCOGTACCC 108 0 



110^ 



(i) SEQUE.\^CE CHARACTEFZSTICS : 
50 (A) LENGTH: 1011 uase pairs 

(B) TYPE: n'jcleic ecid 

(C) STRANDEDtOIiSS : do'oble 
(D} TOPOLOGY: linear 

55 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

CTCGCCT^:^ CTGTTTCCCG GCTT:ATTTC TCCG3ACTCA G^TT^rCCACC CTG(3<:^C'rrTC 60 

cgaggtg:tt tcgccgctgt ccccaccact c<:agccatga TCTCCTTAAC C-GACACGCAG 120 

60 
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AAAATTGGAA TGGGATTAAC ACr^ATTT-SGA 
TTTTTTGACA AAGCACTACT G3-r : ATIGGA 
5 GTAATTGGTT TAGAAAGAAC A'^T'lAGATTC 
GGTTTTTTTC TGGGTGGTG7 ATT'T^^TAGTC 
TTCGAAATTT ATGGATTTTT TGI CTTGTTC 

10 

AT7AGAAGAG TGCCAGTCCT TXSAT-CCCTC 
GATAAAGTTG GAGAAAGCAA CAA.TATG-3TA 
15 AAATATTGTG TTATTTATAA AGTCATTTGA 
AAATAGGTTG TAATGTTCTT TAGAG3AGTT 
CAAATTAGCA AAGAAGCAGT GAAA2.CAGGC 

20 

GAA&rAAACT GAGAGAGGTG AAATGCATGT 
TTTGTGTTGT TTTTCCACAA TGTGrGAAAC 
25 TTTCTTTTCT TTTTATTTTG AAC-GrTCAGG 
GTCCACTGCA ATGGCAAAAA TATTTCCAGT 
'TTCGATTGGA TTGTGTCATT TTAAA'3TATT 

30 



177 



G^STTTTTCC IX^Z^TVTGG A/^.T-GATTCTC 18C 

AATG'rrTTAT TTGTAGCCGG CTTGGG'TTTT 24C 

TTCTTCCAAA AACATAAA^-.T GAAAG^TACA 3CC 

CrrATTGGTT GGrCTTTGAT AGGCATGATC 3 6C 

AG3GGGTTCT TTCG?'3TGGT TGTTG3GTTT 42 C 

CTAAATTTAC CT^3GAATTAG ATCATTTGTA 4RC 

TAACAACAAG TGAATTTX3AA GACTCATTTA 54 C 

AGAATATTCA GCACAAAATT AAATTACATG 60 C 

TAAAACGTAT AGGCTACAAA GTACCAGCAG 66C 

TTCTACTCAA GTGAACTAAG AAGAAGTCAG 72 C 

TAATGATGCT TAAGAAACTC TTGAA)3GCTA 7RC 

TCAGCCATCC TTAGAGAACT GTGGTGCCTG 640 

AGCATCCATA GGCATTTGCT TTTTAGAAAT 90 C 

TGCACTGTAT CTCTGGAAGT GATGCATGAA 9f^.C 

AAAACCAAGG GAAACCCCAA AAAAAAA lO:: 



35 



(2) INFORMATION FOR SEQ ID NO: 28: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 391 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
40 (D) TOPOLOGY: linear 

(xi) SEQL^CE DESCRIPTION: SEQ ID NO: 2b: 

CCCT(3GAAAG AGGAACTGAT GTTTGAG'3GG ACAGATGTGG GTCACTTTCC CTGGCAGTGC tC 

45 

CCTCTAGCCT TGCTGCCTTG GCTTTCTi3AC CCCTTCCAGG CTTCAGGGGC CTGGGAGATC 12 C 

TCATGCCTCA GCCCAGGAAA CAT^rTAATAG GGAAAGCAGA GACATGTCAT GTCAGCCCCA 18C 

50 CAGACAAGAA TTTCTAGAGC ACTTGTCCTG TTGTTCCTTG CCCCGACATT ACTCAGTCTG 24C 

GG3CATGGAA TCCATCCAAT AAACACAGCA ACACCCTATG NTACTGACCA AGCAAAGCTT 3 00 

GCCCCTGGTA CCAAAGAGCT AAATCAT<3AC CAAAGTGTGA CATGAATGTA ACTGAAATGC 360 

GGGTTAGTTG CTCAATGTAT G<:AAAGTCCC A 3 91 



55 



60 
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(2) IIJFCFyATIC:: for sec id NC: 29: 

(i) SEO'J^^CE CH;^J^rTERISTICS : 

(A) LETCGTH: 1139 base pairs 
5 (B) TYPE: nucleic acid 

(C) .^Tr^K^EDrJESS : double 
(3) Z'CPOlXXPi : linear 

(XI) SEQIX^^CE DESCRIPTION: SEQ ID NO: 2 S- . 

10 

GGTGATATCT TCATAGTG02 CTATTACAGG CA.GGAAAATG T^^TAACTOG TTTACAAAAT 6L 

CCA.TCA/-.TAC TTCTGTCATT CCCTGTAAAA GGIAGGAGAC ATGTGATTAT GATCAGGAA;-. 12 C 

15 CTGCACAAAA TTATTGTTTT CAGCCCCCGT GTTATTGTCC TTTTGAACTG TTTTTTTTTT 18C 

ATIA^GCCA AA.TTI^GTGTT GTATATATTC GTATTCCA.TG T:;TTAGATGG AAG::ATTTCC 24 C 

TATCCAGTGT GAZ-.TAA/i/V.G AACAGTTGTA GI^AA^^.TTATT AT;^GCCGA TGATATTTCA. 3 0C 

20 

toggaggtta ttctacc:aAvG ctg;tgcttgt TGGTTTTTCC CATGACTGTA TTGCTTTTAT 36 c 

aaatgtacaa atagttact:. AAATGACGAG ACCCTTGTTT GIACAGCATT AATAAGAACC 42 c 

25 TT:\GATAAGAA CCATATTCTG TT'^ACAGCCA GCTCACAGTT l^rTTGCCTGA agcttggtgc 4e.c 

ACCCTCCAGT GAGACACAAG ATCTCTCTTT TACCAAAGTT a.\GAACAGAG CTGI^TGGATT 54 C 

AATTAATAGT crrCGATATC TGGCCATGGG TAACCTCATT GTAACTATCA TCAGAATGGG 6CiC 

30 

CAGAGATGAT CTTGAAGTGT CACATACACT AAAGTCCAAA CACTATGTCA GATGGGGGTA 6t:C 

AAATCCATTA AA(5A.\CAG5A AAAAATAATT ATAAGATGAT AAiGCAAATGT TTCAGCCCAA 72 C 

35 TGTCAACCCA cztaaaaaa;. AAA.TTAATGC TGTGTAAAAT GGTTGAATTA GTTTGCAAAC 78 ( 

TATATAAAGA CATATGCAGT ^J^AAAGTCTG TT'AATGCACA TCCT3TG03A ATGGAGTGTT 84 ( 

CTAACCAATT GCirTTTTCTT GTTATCTGAG CTCTCCTATA TTATCATACT CAGATAACCA 90(. 

40 

AATTAAAAGA ATTAGAATAT GATTTTTAAT ACACTTAACA TTAAACTCTT CTAACTTTCT 9b: 

TCTTTCTGTG ATAATT'CAGA AG^TAGTTAT GGATCTTCAA T:;CCTCT>3AG TCATrGTrAI 102l 

45 AAAAAATCAG TTAI^ZACTAT ACCATGCTAT AGGAGACTGG G27.AAACCTG TACAATGACA lORC 

ACCCTGGAAG TTGCTTTTTT TAAAAAAATA ATAA^.TTTCT TAAATCAAAA AAAA/^AAA^. 113 9 



50 

(2) INFORyJ^TION FOR SEO ID NO: 30: 

(i) SEQUETJCE CH;'JIACTERISTICS : 
55 (A) LENGTH: 465 base pairs 

(B) T/PE: nucleic acid 

(C) £TRA:a3ED!;:ESS : double 

(D) TOPOLOGY: linear 

60 (xi) SEQIIH^CE DESCRIPTION: SEQ ID NO: 30" 
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CCACGrGTCC GCGGACGrCT GOGGuPvAGGTT TGTGCCAGTA GACATTATGT TACTAAATCA. 6 0 

GCACTTTAJ^ AirTTTGGTT CTCTAATTCA TATC^^-.TTTG CTGTTTGCTC TAATTTCTTT 12 C 

5 

GGGCT^rTTCT A^.TTTGAGTG GAGTACAATT TTGTTGTGAA ACAGTCCAGT GAAACTGTGC 180 

AGGGAA?-.TGA AC-GTAGAATT TTC^T-GAGGTA ATA^.TGATGT GAAACATAAA GATTTAATA/-. 24 C 

10 TTACTGTCCA ACACAGTGGA GCAGCTTGTC CACAAJ.TATA Gl'A^^.TTACTA TTTATTGCTC^ 30C 

TAAGGAAGAT I^AAAAAAAGA TAGGGAAAAG GC-GGAAACTT CTTTGAAAAA TGAAACATCT 3 6C 

GTTACATTAA TGTCTAATTA TAAAATTTTA ATCCTTACTG CATTTCTTCT GTTCCTACAA 42 C 

15 

ATGTATTAA^. CATTGAGTTT AACTGGTAAA AAAAAAAAAA AAAAA 46 5 



20 

(2) IKTORMATICN FOR SEQ ID NO: 31: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 702 base pairs 
25 (B) TYPE: nucleic acic 

( C ) STP^ANDEDNESS : doubl e 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31; 

30 

GCAACAAGCG GCCCACCTTC CTGAAGATCA AGAAGCCACT GTCGTACCGC AAQCCCATGG 6C 

ACACGGACCT GGTGTACATC GAGAAGTCGC CCAACTACTG CGAC^^AGGAC CCGGTGACCG 12 C 

35 GCAGTGTGGG CACCCAGGGC CGCGCCTGCA ACAAGACGGC TCCCCAGGCC AGCGGCTGTG 18C 

ACCTCATGTG CTG'7':5GGCGT GGCTACAACA CCCACCAGTA CGCCCGCGTG TGGCAGTGCA 24 C 

ACTGTAAGTT CCACTGGTGC TGCTATGTCA ACTG^AACAC GTGCAGCGAG CGCACGGANG 3 0C 

40 

ATGTACACGT GCAAGTGAGC CCCGTGTGCA CACCACCCTC CCGCTGCAAG TCAGATTGCI 3 6C 

GGGAGGACTG GACCGTTirC AAGCTGCGGG CTCCCTGGCA G3ATGCTGAG CTTGTCTTT: 42 C 

45 CTGCTGAGGA GG^TACTTTT CCTGGGTTTC CTGCAGGCAT CCGTGGGGGA AAAAAAATCT 4 8C 

CTCAGAGNCC TCAJ^CTATTC TGTTCCACAC CCA;^.TGCTGS T-rCACCCTCC CCCAGACACA. 54 c 

gcccac<;tcc ctccgcgc-ct c^agcgaagc cttctgcagc ax;aactctg GACCCCTGGG 6 0C 

50 

cctcatcaca gcap-.tattta acaatttatt CCTGATAAAA ataatattaa tttatttaat 66 c 

TAAAAAGAAT TCTTCCAAAA AAAAAAAAAA AAAAAAACNT CG 7 CI 

55 

(2) INFORMATION FOR SEQ ID NO: 32: 
60 (i) SEQUENCE CHARACTERISTICS: 
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(E) TYPE: r/^clcic acic 
(C) STPANT'Z:::,^^^ • ccr^i^ 
(Z) TCPCLOGY: ,:r.e&: 

5 

{XI ] S 'JET vC E DE S C R I : C.)!C : S EC ID riO : 32: 
CG-SCAC-GAC-:- A;-.GPAA.TX^ AGAGAriGGA A^'CI'CTCTTC ATGA^-J^AA^-.T GTAGCCCCT: 6C 

10 AA^TTCAGI^ CGACAGAGTG CAGGTCCTl C a CTOGA.CCCA CCACAGTGAT TrTCCTTAT''- 12 C 

CI^GC^v:^-^ TTGAGGGCCT GCTTTTGCTC ATTrrCA.CAT CAGTGATGTT T^^GGACCCAC- lE-C 

G7>G:At''TCr:A TCT^GCACAGA TGAGACGGrGA AIAGAACAAT TGAAAAAGGA AGAG^-GAAGA. 24 C 

15 

tg..gc:a:^aa. aaa-ga^jatg gat^i^aaca-IG- aaj..g:cgttt TTGGGCACCC CTTCTCTCTA 3CC 

gg:tgggg':a gxgctttgg cacc-:cagac caag:;gaagg cagacccgta cgagtatgt^:- 3£C 

20 GTrTG/'J-GiA CCCCGACCG3 CATGGCa.CT CAC^ACACA/^G TCCACACCAC A(-;CACTACCG 42C 

TCCCATCGGT TCTGA.TGAAT GTTTAA;:-.?CG AA.AAAGCAAA ACAACTACTG TTAAAACTTT 4eC 

TTTTAT^.T--^? CAAGTAAAAT GGCTGAGGAT TG:AGAGARA AAAAAAAGTC CCCACATTT] 54C 

25 

A'^rT^TTTAAA AACCATCCTT TGGATTTCTT 'n\GGTGACCG AAGCTGCTCT GTTTTCCTTG 600 

TAAAATGACT TCTGT-ii^GCCT C^rGG^TTT^rTC TCTC^rTGTCT GTC^GGCATG ACTA^.TGTAG 6 60 

30 ag:-gcgc?gt ctcgcc^gtct GrGCArrcTA ctaact^gagt gagaca^ac g:tg^:tgg 72C 

GATGGA^.TA^ TCTG3ACACC TGGTt^^G:;<^,A I^GCATGG^AA AGCCA^GGAGG GrCCTGACCi 7BC 

TC^CArTG*-^'-^ CAC-GA'GGCAG tgg:g:;>:':c cccgatg(G^ga cataaaacct ca:cgaagat 84 c 

35 

GGATCrcrTA:: cccttgaggc ci^:,a:;aa:-^:<; caggaT'::aga a&:3gaccttg ggacagcgac 90C 

CTCATCCCGC AAGT>GGAGAC G^TT^GGCTG CTA-J^CTCGCA AA(GCAATTGC C7GCCTTGTA 56C 



40 C'rrTATG:;'G: TTGGGGTGTG TAGAATSATT TTC<:GG:yGGA GTGGGGGAGA AAGATGAAAG 102 0 

AGGTCTTATT TG: ATTCTGA ATGAG;AATT AIATGCCCTG TGATTATTTG GAAGAGTGTG 108C 

TAGGAA;-GAC GTTTTTCCAG TTGAAAAT:.C CTTATACAAT CAAGAGGAAA AAAAAAAAA/-, 1140 

45 



50 

(2) IITCFy^TIC'N FOR SEQ ID NC : 33: 

( i ) SEOUETJCE character: ST ICS : 

(A) LENGTH- 926 oase pairs 
55 (B) TYPE: nucleac acic 

(C) STFIAI.T'EDIJESS : double 

(D) TOPOLOGY : linea: 

(xi) SEQUEJ^CE DESCRIPTION: SEQ ID NO: 33: 

60 
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10 



20 



30 



6C 

18C 
240 
3GC 



GCrCACGAGGT CTAJ^TGAGGG CTCTCTT^TT TXO^TAGAGAT GAGAGAAATG TATACTAATC 
A'rrTTA/\TTT GTACTTAAA^- TACATTTIAC TAA.TCA.TATT GATTTTAAAT ATGACAA-AT^ 
C-rrC-AGTAG ATACTAATCT TTCTTCTTTA TCATATTGTC GTAGAGAAGC CTAG^TAAA/-. 
ATGS^GTTCCA CGTAC-TCTGT TTGTATAACA CCTTCCCCCG TCCCCTCTCC ATCCCTGCCA 
ATTC^CTCT A':x:;CATATTG ACAAC^AAAT A^^.G/V^CCT TAGGTTCTTG TATTTGP^T^ 
TCCAAAACAA TAAAAGGTTT TGACTCAAGA TTTGCATTCA AGAAGAGGCA GAAATTTTG- 360 
CTTATCTTTT' TATCATTTTG TGAACTTGTG TTTCTCTGTA TCCTTAGAAA ATTTACACAC 42C' 
15 AAGGAATGTT TGAAAAAGTG AGAAT^^AG AGTGCTTGGG TGGTTTTTAT TTGGTCAGTG 4 80 

CX^ATGTGTT AGGTGTTTAG GGAAATAATG CTTCAGGACC TTTTTGACAA CACAGCTTCA 64 C 

TGA.^.TGAGTG GOS-GA.TATTT ATGTTTGTGC TGAGAAAAGG GAGGGAGTGG C<:AGG'rTGGA 600 
GTG^^3ACCT TTCCATTGAA AGCAGTGCAG TCAGCTGTTT CGTAGATGCA TTTTTTCm 660 
ATGCrrGTAA CATTGTTCTT GTGTCCATAA TTGACTGAAA TGTCAAGCTC CAGGAATGCA 72 0 

25 AGGCATTTAT CAGGTGACCA GAAGTAGAAC CTTGTTGATT ATGAAATGGA AGAATAATGT 780 
CAACVGTAGTG GGGGTAAAAT GACAAP'.TAAG ATTTTACTGG TGAATTTCCA TGCTTAGTAT 840 
GTACATTAAC CT-CrTTTTAA GTT-GCATGTT AATCTGGTAT AACGTATTGT GTCTGGTTTA 
•PGCTTTGAGT AAAAAAAAAA AAAAAAAA 



900 
92& 



35 



45 



55 



{2) IKFORKATION FOR SEQ ID NO: 34; 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 773 base pairs 
40 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linea: 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

GC<:ACGAGTT CTGGCCTCTC AITTCCrTTAC ACTCTGACAT GAATGAATTA TTATTATTTI 60 

^^^^^^^.^^^^ ACATTTTX^TA 1'AGAAACAAA TTCATTTAAA CAAACTTAr: 12 0 

50 ATTATI^ATTT TTTACAAAAT ATATATATC^^ AGATGCTCCC TCCCCCTGTG AACCCCCCAG 180 

TGOCCCCGTG QGGCTGAGTC TGTGGGCCCA TTCG5CCAAG CTC^ATTCTG TGTACCTAGT 240 

ACACAC^<:AT GACTGGGATC CCGTGTAC*rG AGTACACGAC CCAGGTATGT ACCAAGTAGG 30C 



60 GGXXCACTG CCAACTCCCT CTGCCCCAGC CCCAC2CTTG GCCATCTCCC TTT&:x;AAC 



:-:60 



ca:cctto:x5 cc^acccact c<k:-;gccao:;g gtcog^sggat gttgggagcc tcctccccac 

CC':ACCTCCC T.2ACI^^CACT GCATTCCAGA 'rrCvGACATGT TCCATAGCCT TC;CTG^^;GA/-. 42C' 

480 
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A&:r:r^:.c:"s: TG"']^:r:^:^AAA ic.'^i^ACrri'AG l^x'agatgta tgcatc'cc?^" ta: gtccctg B4C 

TAAAiTnos^ a:':acaagaa ga'%ga^c:^gc c-:'GA::ra:;TA ct^7:vtgt7c ctg-^taatcc sec 

t:-:g-g:gcag c rr: at^ggg a gaa:a^ag37 ATT:'rTAGGC zkzrz^:z-:-zk A:A'?GGCTTr eec 

ZOZ^ZZI^J-JJ-r: CCCTCTGTAG r'JGA^.TTGM'C AJ-.CxCTCTXXA TTGTAGAGGC CGCCAGTCCC 72 C 

10 CT^l^ACCAGCT A^-.:AJiAGGA/-- TA^'TIA^-l'AC I'CAAAA.AAAA A;-^AAAAAAAA AA;, 7 73 



15 (2) ::-;iFCRI^i;^.T10N for SEQ IE NO: 3t: 

( 1 } SEQUENCE CHAT^ACrEF : ^TICS : 

(A) EEN:GTH: 4B3 base pairs 
(E) TYPl.: nucle:c acid 
20 (C) STFJv^^m^EZ'NErS : double 

( D ) TOPCLCXT/ : I : nea: 

( >: i ) £ EQUET^CE E E 5' : R I Fl 1 CX : S EQ ID NO : } b : 

25 ;:-a/-j:..':'Gtta CAOccTaCTC at aitcl^agc-; cactgcacta tgtatc^ccgt t^atcaacag 6C 

'TIAGCTCAGC T^-J^CCCTGAT G^y-Zi'J^.CCZZ'G T^ACtCCCCGA riTI^GGCAGA. TGAGCAAAGT 12 c 

G^'&'^^T^'ZrZG AC^SrCTIAAG TA>^.CT'?:-;GCC AAC-C-TCACGT GGC^GIKT.AAG TA/^.CTCTCCC l&C 

30 

AGTI'GIGAGA TGI'CCGAGCC T'-iACG;TTT GTCATTGTAC ACCATCT-ACT CAGTGCTGCC 24 C 

AGTCA^rTCGA C^AQ:CAGCT AG-^GGAC-'ICA AGGITTCTCC ACCTTAG:AC 7r^TT<3ACATT 300 

35 TCGAC^rCAC;A TAATTCTCTG T'G.-T0A>:;AG CTGI^CCTATG CCTTG7AG<;A TATACAACAG 360 

CkZCYl-'&3CZ ZZhCCChCCA GATGrr:"':r;,AA GAGCTCCCCA GTCGTC;AGAG CC-C>VvA/iTGT 420 

CTATAGACGT TGGCACG7AT AGGCAGI^^^T TCG 453 

40 



(2) Irw-Oy-OIATIOM FOR SEQ IC NO: 3b: 

45 

(i) SEC'UENGE CliA^^AGTEKISTICS : 

fA) LHnIGTH: 4 59 base pairs 
f3) TYPE: nuc:eic acid 
( c ) £gra::ged::es S : d cub l e 
50 (D) 'Z'OPCI^GGy: Jinea^ 

(xi) SEQUE:^^GE DESCRIPTION: SEQ ID NO: 30: 

G'.^AG^^G-^GG CCCTGCGCGC AX^lATi.^TOG CCCCCiXTGT I^^CIXG-rTGCT a::TG:TQGTC 60 

55 

CCGXCCtGGC GG^TCCGCAC CGG':A;-A^GCC GCT^ICGCACC CG^AT'GCGAA GACCGAC^GAA 12 0 

G:'CCTTGAGA AGCTGCT-ICA A--GAG7rG7-G7G (GCTX-'IGGAG AG<3GAGAGGT GGG-G:;<:AGAG 180 

60 TCAGACCT'SG CCCCC-GOCTC T'GGIT'GTATT GATiXyGGCTG rGGGCT-GICAC G-rGAGCAGAA 24 C 
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AGCCGGG-GAG GAAGACCTGC' GGTTCCGTGA GA&r^rCTCCA GGGCTGCAGG CCACGGCGAC 3 0C 

AG3^rTCCG03 GAACA.TGGGG CTTTZCCTGT GCACTCCCAA C<5AGTGTGGG CCTCAACGCA. 3 6C 

TTQ:tCAGGG-3 ACGGCCGTCT C-CCCTCT-i'CA GACCCCACCG CCAGA.TGCAT TTATTAGAAA 42 C 

TAJ'-.TAAA.TTC T-TTCTTAGCT AA.^-A.AAAAAA AAAAAAAA1 459 



(2) INFORMATION FOR SEQ JD NO: 37: 

(i) SEOUENCE CHARACTERISTICS: 

(A) LENGTH: 5C9 base pairs 

(B) TYPE: nucleic acid 

( C ) STRATTOEDTxESS : doubl e 

(D) TOPOLOGY: linear 



(xi) SEQTJENCE DESCRIPa^ION : SEQ ID NO: 37: 

ATGAAATTTA CCACTCTCCT CTTCTTG-GCA G-CTGTAGCAG GGGCCCTGGT CTATGCTGAA 60 

25 GATGCCTCCT CTGACTCGAC GG-GT.GCT'GAT CCTGCCCAGG AAGCTGGGAC CTCTAAGCCT 12 0 

AA,TGAAGAGA TCTCAGGTCC A&rAGAA.GCA OrTTCACCCC CAGAGACAAC CAC/iACAGCC 18C 

CAGGAGACTT CG3CGGCAGC AGTTCA&rrGG ACAGCCAAGG TCACCTCAAG CAGC<:AGGAA. 24 C 

30 

ctaaaccccc tgaaatccat agtg:;ag.aaa AGTATCTTAC TAACAGAACA AGCCCTTGCA 3 00 

AAAGCAGGAA AAC^AATGCA C&^A'GGCGTG CCAGGTGGAA AACAATTCAT CGAAAATGGA. 36 0 

35 AGTGAATTTG CACAAAAATT ACTGAAGAAA TTCAGTCTAT TAAAACCATG GGCATGAGAA 420 

GCTGAAAAGA ATC^-GGATCAT TG3ACTTAAA OrCTTAAATA CCCTTGTAGC CCAGAGCTAT 4 80 

TAAAACGAAA GCATCCAAAA AAAAAAAAA 509 

40 



(2) INFORMATION FOR SEQ ID NO: 3b: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 598 base pairs 

(B) TYPE: nucleic acid 

(C) STRAJ^IEEDr^^ESS : double 
50 { D ) TOPC'LCC-Y : 1 1 neai 

(xi) SEQUETnICE DESCRIPTION: SEQ ID NO: 38: 

ATGTTGGGCT GTO^GATCCC AQri^TG3GC CTGCTCCTGC TGCTGCAi:^3G CTCGGCAGAC 60 

55 

GGAAATGGAA TCCAG<5GATT CTTCTACCCA TCtGAGCTGTG AC^^TGACAT ATGG':;ACCGG 120 

GAGAGCTGTG GGG<:;<:CAGGC OCK^L^Al CGAT AQrCCCAACC TCTOrCT^SCG 7\rTCCCK;TGC 160 

60 TGCTACCGCA ATGGGGTCTG CTACCACCAG CGTCCAGACG AAAACGT-GCG GAC^AAGCAC 240 
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a:^to:^::x -^^acroGAr -'iv-cagcgg': ctcctcctc.: TGAcy:To:AG catctgcttg 3 0C 

C'::aa'Xc^cc- gga.cgt^gct^^ ca.iatgccl^g GT'rrc-c'ii^:;^ gggtccgtgt 361 

GACAT-rorcA agtcggtctc gctg:tctcc aa9<::accgag g3ac:/Va:;aa gaggccgtcc 42 c 

acggg:a:;-:g tgggagtcc;': cctgtcca^. gagtgcag^:^ atgT':t3A3^:^3 a&3:accgag 4&i 

10 G^:yGGAAGG3A CGGAI-GAGG:. TGArr^ACACA GAGG3CGAG3 A.A3A33A3-3A TTA'3G3GAGT ^4' 

CCGGG3GG3A CT03TCAwE.TA CAGATAG'GGT C-GACGGAAAA. A^-J-AA^-^AAA AAAAAAA^-. 59- 



I? 



30 



40 



45 



55 



(2) TNTGRKATICN FOR SEQ ID NO: 39: 



(i) SEOIXNGE GHARA.GTERISTICS : 
20 (A) LOCTH: 454 base pairr 

(E) TYPE: nucleic ac:c 
( C ) PTR/VvIEEOriES S : d c;ub 1 e 
( D ) TC'POLOGY : 1 1 near 

25 (xi) SEC'UEINCE EESGP.IPTION: SEQ ID NO: 39: 

AT(3GAGGCTG TTTTTACAGT TTI '^ITTTT? GTTGTTGTTT TGTTTTT;^^ GAA.TACAGAA 6C 

CtGAGGGAAGC TirrTTTGCAC TTT^^TATCCA C<-TC^AAGCT CAG3GCAGAG TGAAGGGCCT 12 C 

C<;-3TK;GAAA AAGCTGAGTC ACA-G3A^.TGC Ar:^AA.TTGAGC CZ'TC^ZAGCTA CCCAA.TAGCC 



(2) INFORMATIOi: FOR SEQ ID NO : 40: 



(i) SE'"'-JF2CCE GP.A?<-AGTERr STICS : 

(A) LE^:GTH: 4 25 base pairs 
50 (B) I"/PE: r/jcleic acid 

(C) ETRANEEDInTESS: dcuble 

(D) TGPOLCGY: linear 



60 GGGGGRAGAA GC^TGCCCTC TGTCTGOCCG TGCCACTGGT TTTGTACC^^G GA.TTTGTCTG 



8C 



CTTOGAGCTG GCArTGAACC AG3C7GCAAG Al'TTGACl^GG CTTAAAAACA CAA.GGCGCTG 24 ( 



35 TAGGGCTG^C AGCXiATGl^CC CTGIG^GCCAG CAGTGGGCXT.C TCGAAGAGTG GITTCTAGCA 3G( 

GTACGG^TCA GG^K'CATCTG GTC'-'TAGAAG G^:-TGCAG;J.G A1^TA7T^^^AC GTTGAGTGCA 3 6( 

TTTTTAATGT TCIG^TGACC '?GACAG^CA C:GCGAAAGGG CG;iACTGCCA AT;.AAAGGCG 42 C 
TGACGTTGGG ACAAAA/iAAA AA7vAAAAAAA 



(xi) SEQUENGE DESGRIPTION: SEQ IE NO: 4 0: 
<3CTAAAGGCC ATTCCGTGCG CAG3GCATTT (33CGTCGG3T GG3A3^G3(3AA AAGGGATGTT 
GTT AA.TTATT TTTAA-TGTTA TTI ATTGTAC ATAGGTG3^3G CAGGGGGTTG GG3AGGTGGA 12 C 



6( 



18C 
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TGTCT03CCC CCACCCACTG MTZATCCCCC ATTGTTX5TCT G:-ATG7~GGTT CTATTTTTTA 24 C 

TCG3TC'rCCT TTC-rCCTCCT CCCCGT-n^rC GCCCCCG:^CC C'ACCCCCTGC tcccactacc -^^cf 

CTTTGTCTCT TGCTCTTTCT IG-^.-PTCTG TACAACTXIAA GTTGTATACA CTGTGTACAC 56 C 

ACAACCAGYG WA.^GGGAA.^^.. C 0:AACGG^rA AACACTTTAA ;-AA^AKA.JiAAA AAAAAACTGG 42 1 

1 0 GGGGT ^ 2 i 

15 (2) INFORMATION FOR SEC ID NO: 41: 

(i) SECUETsICE CHAJ^ACTERI£TICS: 

(A) LETCGTH: 2471 base pair? 
ih) TYPE; nucleic acid 
20 (C) STFAJTCEDr^SS : double 

(D) TOPOIOGY: lineal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

25 GGCACGAGTA TGC-rTTCCCG TGGACTCAGC CTCTTCCCCG ANTCCTGGCA CGAGGGGGCT 6C 

TCGCGTCTGT GCTTCCTGTG G-CTGACGTCA TCTGGAGGAG ATTT3CTTTC TTTTTCTCCA 12 C 

AAAC^GGGAGG AA^.TTGT-A^C TGJ.GTGGCCC ACGATGGGAA GA'SOS-SAAAG CCCAC<;GGTA IfiC 

30 

CAGGAGGCCT CTC-3^3TGAAG G-CAGAGGCTA ACATGGGGTT CG3A'3CGACC TTGGCCGTTG 24 C 

GCCTGACCAT CTTT^STC^TG TCTGTCGTCA CTATCATCAT CTGCTTCACC TGCTCCTGCT 3 0C 

35 GCTGCCTTTA CAA'^ACGTGC OSCCG ACCAC GTCC&3TTGT c:accaccacc ACATCCACCA 3 6C 

CTGTGGTGCA TGCCCCTT at CCTCAGCCTC CAAGTGTGCC GCCCA:^TAC CCTGGACCAA 42': 

GCTACCAGGG CTACCACACC ATCKTCGCCTC AGCCAGGGAT OrCAGCAGCA CCCTACCCAA 480 

40 

TGCAGTACCC ACCACCTTAC CCAG-CCCAGC CCATG5GCCC AC2G5CCTAC CACGAGACCC 54 C 

TGGCTGGAGA GCAGCCGrGC CCTACCCCGC CAGCCAGCCT CCTTACAACC C03CCTACAT 60 C 

45 GGATGCCCCG AAG^C^^OrCC TCTt:^GCATT CCCTGGCCTC TC'?0:;-CTGCC ACTTGGTTAT 66 i 

GTTGTGTGTG TOrGTGAG^^S GTGT-Ii^AGGC GCGGTTCCTT ACGCCCCATG TGTGCTGTGT 72 ( 

GTX:;TCCAGG'r AC&3TTCCTT ACGCCCCATG TGTGCTGTGT GT^l^TCCT-SCC TGTATATGTG 7er 

50 

GCTTCCTGTG ATGCT3ACi^^ iG:-TC-:^:;^GA;i.C AATCCTTGCC AGAGT303CT C^SACCAGAC 84 C 

TTTGTTCTCT TCCTCACCTXS AA/-.TTATGCT TCCTAAAATC T^:-AA:;CCAAA CTCAAAGAAT 9C.C. 

55 GGi^TGGTQ^ ©SO-^ACCCT gt:^a:;<3tggc ccctgagagg t_^g:>:;'5cctc TCCAGGGCAC 96 0 

ATCTGGAGTT CT7':TCCAGC T'lACil-CTAC^ GTGACCAAGT AC-G :;'rCTGTC ACACCAGGGT 102C 

GGCGCAGCTT Z-'CZ^JZ^^Zr^AT C-CAGATGTGT CCTGGTTTCG C;^:AG-rGT7iCC AGCTGCTGCT lOPC 

60 



w o 98/39446 



PCT/rS98/(l4482 



10 



30 



50 



(2) lKFCKKAT:Cr: FOR SEO ID NO: 42 



(i) SEC)UErC<-;E CKAFACTERISTICS: 
55 (A) LENGTH: 2:659 base pair^ 

(B) TYPE: nucleic acid 

(C) STRAMCCDMESS : aoubl*^ 
(E) TOPOLCGY: lanea> 

60 (Xi) SEvJETJCE DESCRIPTION: SEO ID NO: 4^: 



18( 



TGAGGGCAT^ GGICGGGCCC CG::^AGTTQGi ;G:^':A'':'^CGTT GCAGAGTCAG GGAGA^J^^GAU^ 1-4C 

CAGGCGAA?;: TGG^^ATr^G G?CAAG?TC^ ACT-r^GATrC 'TTT^GGGGAGA 7GTCCCATTi:^ :20C 

CTCC(?TC'GA-- ^gg'gt:atgc GTGr?G>c-3A ^cagg:ag':c :r;cTGA'p:<:c AGA^.CACCTC :2er 

AiGG:AGAGGir GIA^TGAGCT GTACCTGTCT G:^rTGGACTG TGCCCTGTCC CCG'IATCTC' 132C 

CCT^^GGAC'l-A C^::^':G3AGGGC CA:ATG'::ACA GACA>rCTAG O: G:CCCCAG GGAGCTCTG: 13&i. 

to:cctt:v:t gxc CT^:-rcc ttccca-gagg igag:agg^' ti:c:^tccac cagcacact*: 144C 

AGTTCTCTT-: ci:t^g::ag7gt TTTi::A.TTTTA tttgagccaa. agattttccc tcttttctgt isc: 

15 TTCAA^.CA.T S ATAGT^^^^.ATA TGAGA.CTGAA. ACCCCTG>:-T TG-TGGAGGGA AATTGGCTCA. ISCC 

GA3ATX?GA;:A A:T''?:rG:AAC TGTGAGTCCC TGGTTCCGGA CAC'CAGCCTC AT'GSAATATG :62C 

C/iACAAGTC: T:nA'':C'-i:;AG TCCACG^3TGT TCTG:^A-:r:A GGGACACCTG GGCCAATGGG 1€5C 

20 

cgatctcvGag c;j.a;>3T^ gt^:-tggggcc CT^vGATG:-;cA gg:';;tgc<:cc agacatgaa: i>4C 

acctcgtg^t cc:c?T':gct ctattactgt ttcac-cagag ctgtgttagc TCAAATCTG". 160C 

25 TGTGrrTCTG AGTCTA'G.rST CT«:^TACACTT GTr: /--TAA.TA A-ATC^^AA.TCG TTTGGAAAA;-. i86C 
I-JJJ\hhAAI-J\ AJ-J.CTCGTAG GO:.C^^^CCG TACCCAJ-,7GG G^YO-IMARAT AGTAGARWAC 



152C 



FAAAAYAKCA A:r:(G:AACCA AAGAC^X^GCC AG^X;a:sITTT TAA'iAGC^C CCCTTTTGG3 198C 



?04f 

2:0c 



GGT^^ATCCAT.^T I^TAGrCGGGG ITTTrTAAGGG AAG:\'\X:TrC' G^G'SGC-GTTA GSGCCCSGT" 

}:ytafcttcca accaagg^tt yt/gtggtta ggcggg3:t^3 g^cccmatgg gctgggctg:- 

35 GTAAAGTGGT C^^G^TI^^.YTGC MATTGC/3TAG GGTC^CTGCTi:- <G:ATTCCTGG CTGAGCCGG' 216C 

a'tcgtgtggt ag:^':ctg;7-a ccttq^tcca ggstagci^g^ g:i>g:acact tggaggctga 222c 

gga.taaggc;g catxtaccca c7.gtgc;tgga tctggtggtg gtgacaaccg gacgt(;gtcg 2 2? c 

40 

GCGGCACGTC 7'?31A;J-.G3C AG':;AGCAGGA GCA'y3T<3AAG CAGATGATGA TAGTGACGAC 2 34C 

agacagcaga a>^:;atc^-;tcx ao::ca;.cggc caA'-^_^tcc;ct ccgaacccca tgttagcctc^ 
45 TGCCrrCACC CAC-AC<;CCir CT:;TACCCCT GGC^-^TT^rCC ctcttcccat cgtgggccac 
TCACTCGT'^C c 



:40( 

: 46C 
247: 
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Gl^ACGAC^CT TTTCTCTAGA GTCTGA^^-.GA 'l':^r7AGAAAG ^^J^.TAAAATT TA^CTTACn 6L 

A.-.GAGAA.T^^A TGGATCTTTT ATTAATAAAA. ATrAACTTGA TG ATTT-QAAC TAACAGTTA1 22C 

5 

GATAATTGTC^ GTATTTATAG CTTTTTTTAT TrCCCTGCAG AAAAGCATAG C<:AAAATTG^ 18C 

AJ^.CATG-GTIG GA^-.TTCtCGAA GTGCAG-CTTT A:AGTCCACA CAGTGTCAAG AAGAPZ'-TTAI: 2A( 

10 ACTC-GA(G3AC CTGAAGAAGC TAGAACCAAT C ""TAAAGAAT ATTCTTACAT ATA;;-,TAJ:vAG7-. 3 0C 

ATTCCCATTT GATGTTCAGC CTi^TCCCATT AJ^GAAGAATT TTGGCACCTG GTGAAGAAG^. 3 6C 

GAA.TTT-G3AA -TTTGAAGAAG ATGAAGAAGA G:r?TGGTGCT GGAGCAGGTC TCCTGATTCT 42 C 

15 

TTCCTGCTAG AGTTCCCGGT ACTTTATTAC CAhGGTTGCC ATCGGAACCA GGAATGACAI 4 8C 

TACTCAGTAT CAGAATTGAG AAAATTGGTT TG^AAAGATGC TGGGCAGTGC ATGGATCCCT 54 0 

20 ATATTACAGT TAGTGTAAAG GATCTGA;^.T'3 GCATAGACTT AACTGCTGTG CAAGATACTC 60C 

CTGT&S-GTTC AAGAAAAGAA GATAGATATG TTCATTTTAA TGTGGACATT GAGCTCCAGA. 6bC 

AGCATXPTTGA AAAATTAAGC AAAGG-T-GCAG CTATCTTCTT TGAATTCAAA CACTACAAG^ 720 

25 

CTAAAAAAAG GTTTACCAGC ACCAAGTGTT Tn^CTTTCAT GGAGATGGAT GAAATTAAAC 7&C: 

CTOSGrGAAT TGTAATAGAA CTATACAAGA AACCCACTGA CTTTAAAAGA AAGAAATTG: 84 C 

30 AATTATIX5AC CAAGAAACCA GTTTATCTTC ATCTACATCA AACTTTGCAC AAGGAA'TGA'T 90C: 

GCTGACAT-SA TGAAGCTGGA ACTTCTGTGA Ari^r-TTACCAC TCAGTAGAAA CCATGATAG: 96 0 

TCTGTN2TAGC ATATTCACCC TTCAACAGGC AG3AAGCAAG CCGTACCCAG ACCA:^TAGG'" 102C' 

35 

CGGAC'G^AGT CAAATGCAAA GCTGTACGAC AGAATTCAGA GTCCAGCACA TCACACTGAC lOBC; 

GTATAGGACT CGTTGGGATA CAGGTTTATT GTAGATTTTG AAACATGTTT TTACTTTTCT 114C: 

40 ATTAATTCTG CAATTAATAG TCTATTTT'CT A/\7TTAGCAC TACTCCTACC CTGCTTCCT'3 120C^ 

GAACAATACT GTTGTGGGTA GGATf^TG^TC ATCTTCAGAC TTAATACAGC AATAAGAAT:' 12eC' 

TGrTAGAGTT TACACATCTG TTCACTTTTG CTCCAATATG CTCTTTTGAC TTAACGTCAA. 132 C 

45 

GCTTTOG3TT GATGTGG3TA GGGTAGT^^TG AAACTGCTTT GAGAGGAATG GGAGCAGTT-; 13fC 

TGrTG?CTAA GAAG3TCTGT CTGGATGTTT ATAG:X:AGCA CCTCTGAAGT GGCCTAAATJ 144C 

50 CACCCTG^.TC TGATAGTTTT CCTG2TTAGA AAGTGTGCGT TGGCCAGATC AGTATCCCAC 1500 

AT-^^r-liAGTGT TCCCTAGGTT GTAGITGTGA TTGTTTGCAG ATGACCAGAT TGTTTTTCT-3 1560 

AAAAT(3AC^GA TATTTTTAGT CATGTGGATT AGrTGTTCTT CTACATCACA TTGTTACTCT 162 0 

55 

TTCT<3AT(3AT GATTCTAGGG TTAACATTG^ ^ACCATCTCA AAATAATTAC AAAGTTTTAG 168C^ 

A1\:^'J^:^TT?AC AATCTCrrCT AAACAAIGTA ATl^TAAAAAT /lATTGAGTCA GATGrTAAC':^ 174C 

60 AG^.TACT(3CA GGCATAACTG G'PGTTTTTGT G/.C/^CTGAT 'TGTGAAACCT TAAAACGTGr 1800 
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A-ArC':cr?C TTA^A'-^T^AS GA'i^TATOrAA AJ-.TCT^lr^SAAA. GATAT^'CTAT TTTTTTTATA 1&6C 

tac^:-'iag;.ta g'^.7^:g:cat ttatt'c-c^a mA3ATATA ctga:attca t^:m:aoatgaa 192C 

^J-.TA-^GCAGS TIIA.TTAGrTT ACTATA-^.T?^- ACZT^J^ZACT TAJ-.'P^G^GZA TA.^.^.TAAAAC IS- 80 

TITCATAGTA CACAIGA^GT GG^^/AT^PGA TACACA-3AAC ATr':^:OG3TG GGr'rTTCTGT 2 04C 

GGT^TTAGATG 7AAA.G:C>rAC AT Al^rT^. AA.T ATTCACTATT TT^-AATSAGZ AA.TGCAT(3AG HOC 

GGGAA.TGIAG TGT:AGTACC TOGTCTA-rTT TTAA^.Cl^AGT GTA^-7CACCC TA3TCATACC 116C 

ATTCAGTATG TTTGCTTTTT A.W.TAAGIA ACCACAATTA AGTT3TTGTA GCCCTTGCAC 1220 

TTGAAGAGAT CTAGTCTTTA CT^GAGTTG TCTGTTAGGT CCATTGTGTT TACTAGACGG 2 280 

AT'STTA^.TAA AAACTATGCG AC^CTC-GAAT G3AA.TTCTCG AC^CAA^.TTT TACTGrTCT-G 2 340 

CTG7CCATCT TG;^.'n GGATT AA^TTTCAAAT TGT^-AJ^.TGA ^TTGAGTCCAG AA.IAGCTCTA 2 40C 

GGGGATGAJ-.G AATGTGCCTT ACTTTiGCCCA GTTGGTAAGA CTGTGAGr?G TC;^J^TCCCG :4 6C 

A<G;^.CTGTAAG GTGTI-CAAGG AGGAAcGA.GGG C;CATTTTCTC CGTGTCATGT AjC^TTTTTCTA 252C 

AG:-iGTrrc^ cac^.ctctg tacgg^x^tc^ agtactcagt accti^"ix;tt TGATGTTGCT 2 5 80 

GAGj!^J^GAGCT GA;^J-AAAAAT CGCTTAAAAA. A^-AAACCCAT TAAAGIGTAG CA^vAACCGAA. 2 64C 

av;aaaaaaaa aaaaaaaaa. ^^^^ 



(2) IKT'ORKATION FOR SEQ ID NO: 43- 

(i) SEQUENCE CHARA.CTERISTICS: 

(A) LENGTH: 165b JDSse pairs- 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : do'oble 
CD) TCPOLOG"/: linear 

ixi) SEQLTIKICE DESCRIPTION: SEQ ID NO: 43: 

CGAGGAC^.TC AT^;AArAAG-G AG^rGGyGAGA (-^-.^TGGACGTG GTGC;^-:\'^ATGA GCATC;<3TGGG 6C 

CGAGt<GG3^.;AG GAA(;AGiAAA T7^AGyGATGAA G:^AG:iCTGGA CAGATG-GAC^^?- GAC'Tf:;^:.TGGA 12 0 

G3AG3T< ;-3GT AGGAAGATGG IGG'Z^ ^CGh i^ATTGAGGTT TCi:A-;G3AG:; TG:;CTATCAT I BO 

GI-TLvGlVACA GGAG7C^3T'G3 CTAT':AAjG3G iG:;AGGTTATG GTG^G:TTGCA A/A'IATCTTCT 24 0 

TGA.TATAGAG GAAGT'GGATA G:AG-.^I^G3T G3GTACCAGC AGGATAATAG ATACCAAGAT 3 00 

GGG'3G3GACC AT>G3TGATCG T<GGTG3TGGT GG^TG5T>GGGC GAG3Ti3GTCG Tf^3AG^3CCGA 360 

GGT'GGTGGTG CAGG:CAGGG AG3A>3:TG^ G3AGGAAGAG C^3AGGCA3AA TTATCACCAA. 420 

GG3GGT3AAT 'TTGAACAGCA TTTGGAG^GAT G3AGGTTATC AGTATAA.TGA TTGTGGATTT' 4 80 
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GACATTACAC T AG^.TGA';'-^ : -Z^ACCGAACCT TACATTTTOr lA. ^AGCTCAA 54C 

G-:;:^z,-'AGAAA CT^'AGTITCA GA.AT':c:'3Ai^. TI'CAG-CACCT ATTTTGAATT A^.IV^T 3AGAC 60C 

CAGACr?T>3^GC AGGCAGATTC CZ^^^rTTG^ :A T A;^.^ 3C ATTTG TAGGTCTT^CA TTCA.^.'TTCTG 66C 

1":^ACrATTTTT TTATTGGACT TACATA.^.TG3 CG'TTIATTTG AGAAACACAT AATATTTCTC 72 0 

CTTTCTATGA AAAATTTTTT ;j^.A;:-.Cr3T'G3T TA^AA^.TTGCC mAArr-GrC CA:^TA3ACTA 78C 

ATTCCACAGT CAGAACATGC AA^ACTTTTT^^ GAA'GAAATTA CTTGAATAAG TAGTT'rTCAl 840 

GTTTTCAATA TGrAGTTTTG AAAATGAGGA TTCACCTAGA CTTTTTTAGA TTTAGTACYA 900 

15 G3AAACCTTC CYCATATGAA TA-ACCATTTA TAT-GTGTTTT GrTTAAAGTA TTGiCT^TGCC 960 

TA1TTTCCAA &2ACAGTTCT GCCCCCC'3'3T TGACTTTTAT GrCACGT'STC CTTtlATGATG 1020 

GAA.CTTTTAG GTCAGTTCCT ATTAAA.TCAG CTCTTYTGCA GA.TAC-CACAT TGAGTAGCCT 1080 

20 

TATTTTGTTG A7^S<3AATACT GTAT-CATAT»3 CTCAACTCTG AAAACCTT'^A ACACC-3CCA^, 1140 

AATCCA.TAAA GATTATAAAA GCAAACTAAG TTGTOAAGCT ATAGTACATG TAGGrATTTA 1200 

25 GTTAAGTATA GGAATTCAAA CTGACCTGCA TCCATCCAAA ACAAATTCCT CCTTCAACCT 1260 

TATTTTTACT T<3AAATTT<3C TAGAAGAAAT AGCAAACCGA AA'TTTGrTTr ATGCA.TGAGT 132 0 

TAATACCACT QGrTCAC;CAA ATACAAGTTA GTTTGCTTTA AGCAGGTAAC TTTTTTTGTA 1380 

30 

A'K^AAGAAA T03ACTACAA AGTTAAGACA GA-TrTTTGCT AAGTGCAGGA C-3CCCTTTAT 144 0 

TATTGCTGCA GAAAACAAAA GCC^-GSCTGA GTTGATGTTT TACATTCTCC CTTACTGAAA 150C 

35 TCTACAT-SAC ATGATGCTTC TTOr^?<3G-3TT TTTGTACATG TAAACATTGT CAAGGTGTGA 156 0 

AAGAAAATGG CTCGAC<^TGT GCTTT'>31^3TG AAAG3TGAGC ACTGAAAGTA TCTGTTAAGT 162 0 

TCTCCNGAAA AAAAA 163 5 

40 



45 



(2) :\TORMATION FOR SEQ ID NO: 44: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 780 base pairs 

(B) TYPE: nucleic acid 

(C) STRANZEDNESS : double 
50 (D) TOPOLCK3Y : 1 1 neai 



55 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

AACAT^3GTCA TGTCTTTTAG TTTCATTATT TTCCTACTCC TTGTATGTCA AGAAATTACA 6 0 

TTa^IX^rZ-iTGT CTTATGGAGA TGCT-^TTAAT TGCTTCAGTG AGTGCTTTTC TAATCTGCAG 12 0 

ACCAITI^ACA TTTCCTGTTT C^C/vGrA^J^-^rT GT 3TC;CAAAC AYTCAGI'AAT TTG3.^3TAT7' 18C' 

60 CA/.TTATTTG TTAGGGCTCT TCCTATTTCC AAATX3TCK:TG AATTGTCTAT T^GAICv^GATT 24 0 
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z^y:A-j,hz^r: ttcatgagaa c^^-ga^j^tgt agct^:>gtg3 ca'Vctaccta gotiigctacg ic- 

TA'--T-:^\GTAG ACTT7CTCTT !:'GG:ATAG7A AiGCC7CAGAC AGVTTTJACT TTTATGTAC7 3 6 

TTACrr^GTGrG ^-A^.TA-^AACA GTCArTTIGT T^?? ?AJ-^.GAA. TA.Ari/AT A'GGT TTCTGTAGAG 42-'- 

AA'GGrJ-.TTCC TAGCl'C: A>vA. AGGTO:CT"?G AoA^-^CTCAGA ACTGGGAG7T C^3AGGTG 4& 

ATTTr/AAAT TTrAGTATTA C-GGA3AGTGC A'GGATTTGGT aH':ACA'iA.TT CTACATAACT 54': 

AJ-.TG:A7GAT ACrlAA-ATCrCA AA-^riAI^AT rJ.TI^TG-GTGT ATTTTGrGCA TACAIAGGTT 60.; 

AG;.ACAA.GTA GAGTCTGGGA GGA.GATCTCC AGAI.ACCCAA. G7'r':-AG3TTC TCATAGTGTA 6 6: 

TVIG^J^-GTAG TT;7ACTCC1 GGrGT^AAGTA GTT7AGT&GC TGGGA.GA/.TC CATTACTGAA 72C 

aactCAtttaa. ct^aaaaaaj-. AAJ--AJ-JuiAAA. aj-a;.ctgajvA ag^tagtg;^ TACASAATAG 7ei 



(2) IKTORMATION FOR SEQ ID r:0: 45: 

{i) SEQUENCE CHAJIACTERISTICS: 

(A) LET^GTH: 2 378 base pairr 

(B) "T^TE: nuc;!eic acid 

(C) £TRA:-JEEr::ES£: double 
< D ) TO PCLOTi : linear 

(xi; SLQlXTvCE DES GPO PTIO:; : £t:0 ID NO: 4^:; 

g«:g;^<aj?cagc tg;vAC^:cgcc gg:g:g;:aga ati:\:;.cg^tg gc'Ti •rr::GCG coA^x:iGTCAC 6C 

C'2ACA':;CAAG TTTCCCC^^GC^ CO(X"r-.-ArGAG Or^^^CCCCCTC GAiGV:OA:.";CC TGCC^7CTCAA 12 C 

GACC7TCAGC TCf:AAGAG':'G AG^A''r:AG:T G:;r<^TiJAAC Gl A'-^n -C-GA AG7G;^rAGGAG 1B[ 

AGGC;^GrTTCT ACrC^GAG:GG AG:GAi:OV^X G^:''G?iCy:/JGA AC 'T^ ;::T CAGTt:;CCGAG 24 ( 

CCGCyrCGGGA CCTn^TAGAT (^CG'GA'-'JAG: TG\-:<5ACCAG C(::>:GA':T'rCT TCACGCTCAG 30( 

CGTCAAGACC CAGTCTGGSA C':AJ..:^^GCT G::GCA?CCAG Tv-TGiAvTG GrACTCTTCTC 36 C 

TOTOGAGAGC GATCCCCG5A &:A'---h:AGGC CGTGSCGCGC 7':V.^GA/'Tt>GG TGCTCAAGCT 4:f 

&:^TGCACCAC tA':atc^:cgg ccgg:\:-:;ag: ccgctccttc '::\^'r::GCGAC gtactgaacc 4e( 

CTCCTCCGAG GT^GCCCGAGC AGy'-'-\"^?7TG: CCAGCCACTC CC70'G.;A1^'C C-:CC;CAGAAG 54 ( 

A^GTCTATTAC ATGTACTCG? GGG:r:GA^AA ■GATCCCCGTG ^:^':G7qGAGCC G^GCGCTCT: 6CG' 

CTC'JAACGTG GCGACTCT?: Aj:-:A7:7:TG^ 7ri-GAAGACG C-7 r^A'-GX: AC TTCtGACTG 66 i; 

CTATGAGAAA GTCACCCAGC TCtG'^'XvGXC CATTCCXr^^AG 7^:^:C7^r::sACC AGTACGATGC 72C^ 

ccC'G:tttaa gc-ggi^aaags 1:^:0 :aaag:-3 catgggtgc-g ^ga.gagx^'Gac rTCAGG<:cccT 7Rr 

CTCCTXTCGTG GCACATGGGA CA>.:G:ACAAG A^.GCCAACCA GGAGAi^AGTC CTGTAGCTCT 84 C 
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191 

GGGGGGAAAG ACr3-G^7C-:^CA G'1^CCCZX:CC TCT-^CCTCT CCCTO:: AGAA TGTGGCAGGC 90C 

GGACCTGGAA ^^:;TGTT^:'GAG &'lAAiGG3GGA GTACCACCTi3 AGTGTCCAGC TTCTCCGGAG 961 

GASCCAC-CTG TCCTOr-TG-GC- ACGATAGGAA. CCACAAGTC-3 ATTCTCCT^TC AATTCCTCAG 102C 

CTTCCCCTCT GCCTGCAAAC AGG-GSA'ZIACT TCG3GAATGC TGA-^CTAATG AGAACTGCCA 106C 

GC^SAATCTTC AAACTTTCCA ACGlo/VvCTTG TTT-^^TCTTT GATTI^S^STTT AAACCTX3AGC i:4C 

TG3TTGTGGA GCCTO^GAAA. G'3TG3AAGAG AGA<:^GGTCC TCAGG^CCCC AGGGCTGCGG 120C 

GCTGGCGAAG GAAATGr-TCA CACCCCGCGC CCACCCCAGG CGAGGATCCT GGTGACATGC 12 6C 

15 TCCTCTCCCT G3CTCC&^GC A'GAAGGGCTT GGGGTGACCT GAAAG-GGAAC CATCCTGGTG 132C 

CCCCACATCC TCTCCTCCGG GACAGTCACC GAAAACACAG GTTCCAAAGT CTACCTGGTG 13&C 

CCTGAGAGCC CAGGGCCCTT CCTCCGTTTT AA(3GGGGAAG CAA:::ATTTGG CACGAGATGG 144 C 

20 

GCTGGTCAGC TG3TCTCt:TT TTCCTACTCA TACTATACCT TGCTCTACCT GGGTGGATGG 15C'C 

agcgggagga tggagagacg ggacatcttt cacctcaggc tcctggtaga gaatacaggg i5ec 

25 GATTCTACTC TGTGCCTCCT GACTATGTCT GGCTAAGAGA TTCGCCTTAA ATGCTCCCTG 162C 

TCCCATGGAG A-5GGACCCAG CATAGGAAAG CCACATACTC AGCCTGGATG C<;TGGAGAGG 16BC 

CTGAGGGACT CACTC-G AG3G CACCAAGCCA GCCCACAGCC AGGGAAGTGG C^AGGGGGGC 174C 

30 

GGAAACCCAT GOCTCCCA<3C TGAC^TACTGG GAATGTCAGC CCAGTAAGTA TTGGCCAGTC 180C 

AGGCGCCTCG TGGTCAGAGC AGAGCCACCA GGTCCCACTG CCCCGAGCCC TGCAGAOCCC ie6C 

35 TCCCTCCTGC CT(3GGTGGGG GAGIXTTOGAG GTCATTGGAG AGGCTGGACT GCTGCCACCC 192C 

CGGGTGCTCC CGCTCTGGCA TAGCAC^SAT CAGTGACAAT TTACAGGAAT GTAGCAGCGA IS-BC 

TGGAATTACC TC-GAACAGTT TTTTGTTTTT GTTTTTGTTT TTGTTTTTGT GGGGGGGGGC 2 04C 

40 

AAGTAAACAA ACACAAAGTA TTCTGTGTCA C^TATTGGGC TGGACAGGGC AGTTGTGTG'T 210 0 

TGGGGTGGTT 1TTTTCTCTA TTTTTIVGTT TGTTTCTTGT TTTTTAATAA TGTTTACAAT 216C 

45 CTGCCTCAAT CACTCTGTCT TTTATAAAGA TTCCACTCCA GTCCTCTCTC CTCCCCCCTA 222 C 

CTCAGGCCCT l^GGCTATT AGGAGATGCT TGAAGAACTC AACAAAATGC CAA.TCCAAGT 22 8 C 

CAAACTTTGC ACATATTTAT ATTTATATTC AGAAAAGAAA CATTIGAGTA ATTTATAATA 2 54 C 

AAGAGCACTA TTTTTTAATG AAAAAAAAAA AAAAAAAA 2 37^ 



50 



55 



(2) ITnTFORKATION FOR SEQ ID NO: 46: 



(i) SEC)UE!>ICE CHAKACTEF.lSTICS : 

(A) LENGTH: 1772 base pairs 
60 (B) TYPE : nucleic acid 
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il) 'PCPCLOGY: linear 

(XI ; :^L;-'E:s!:h, lesckiptio:: : sec :^ r:-: ^t- 

TCGA':'.T'::^X'G f/'^^TCC'Lv'^rTAC^ L^;.TC ''^/CAi.^ CGG•':^^^7CCAJ^. C-rC^XI^T^XCT GAGCCTGAGC- 6C 

C'pgag::??:..^ tgA' v-'r:-;^, r:,Ascc:;7T':G c.^:;^::;::7^:yrTC(: g>:^7?g?^3g kccG'STGGG^ i:c 

ccccAG-rGAi fr-/-i3;..C':-c7<:^ Tc-SG^ACorc TTCTTC&G^'^T ':^:T':r'^cc?TG CTCA(:x:cTGi :pc 

cG7^:-r:cTGX G:'r7:'ccc-':G ':'?c-gT'G:^tgg C'S^rAcrcTGA G.AG'T:cGriGA agaa.tttcg;-- 24 c 

ggat\"^-t-:aga a„-.-.t>-ta TCTGrc-T^TCC ctata;j^g;^. a.a;-.7tct.ggg catat'Ttata 5 0C 

ATA.A':^CAT ^.tgtojv-aa ■:'An>-^:^;•^AT:" GrcT'rcATC^T -r-GT^-AGrcc atgcctgtg: 3 6C 

&GG':r:/:CTv;A T'.^""AGA^Ly":A TACT>:7rGTAr~ GrTt:?TGA.ATi:. CA.V-.TATi^AA GAAAGAAGCT 4?C 
CTCSTGACAJ.T ■'.'AAG-r: A'.: : ATTAT/V.T'rT ATCTrTGCAT n^:^ ;GGGCrr CTA-n^TCTtG': 

ACA.7V;.-,TATA ':";t:7'.CT':v*; GT;T:J^G'rCA TACIGAJ^GAG G?G':CTCTTT GGACATGCA^ b4C 

AGTTC^ATACA GA^.PGATGAT GATATTl;g:-;G ATCACCAGCC l^rT-^G^^AAAT GCA(::ACGATG 6CiC 

TGGTAGCCCG GTrCCGIAG':^ CGAGCC/W:G TGCTv3AACAA GG^:A3AATAT GGGACAGCAG 66C 

CGCTG3AAGG 7T:a>-;GT : AGAGCAX^GA AAAGTCTGTC ITT^' LACCGGC ATGTTGTCCT 71: 

CACTCTAA.TTt:- G;GAATT':^AA TTCAAiGGT'3A CTAGA/'^GAA AGAGGCAGAC AACTGGAAA(> ih: 

GAAC^^ACTG -G^TTTTGrTG Q'^TZ^ChTTT TAA.TACCTTG TIC^ATTTCAC CAA'GTGTTO: f 4: 

TGGAAGATTC /^AA^j-^T^^^I^AA G;<AAAAACTT GOlGArrTT Z^l^^TrCT^GT TAACGTAATA 9':)? 

A'lAGAGACAT TTT'IV-JJ^G: ACAC/v^^TCA AAG-^^rAGrCA A'i'AAGTCTTT TCCTATTT'GT S^6': 

GAC^?"7nA/:7' ;^;-.7AAAj^;rA A/\tctg':^cT'3 tajiAataz-v-a:- 77vV^aa.tcc tttacctgga ic:: 

ACAAG:ACTC ?CTT'?TTCAC CACATAGTTT TAACTTGACT 'TI^^TAAGATA ATTTTCAGGG lOBv 

'?TT'7ri:^'r?G'i' T'?:'']\'Ttttt t5ttt:ttt^3 tttt^gg'^'GGt'G agag-g-g-gagg gatoggtggg ii4! 

AAGT03TTAA GAACTTTTT:' CAAGTCAGTT TAGTAAAGAA 7^CTTTTGTAA ATAGACCTTA 

ccTT(?rATTT TCGAGTr: :a tttata-tttt g^:agtG'Tag: gag:gtcatc aaagaigctga i:;^^ 

CTTACTCATT T.-^ACI TTT GC AGTGA-JIGTA I'l ATCTG>3T A^IGIGGTGTG TCTGGACTl-: l/-- 

AGG71A.AA.GG ;^'7AT :':AAA.A '7G-GC7'G TI'iGS G'7rTTGAr.AA. AJ'A7y:AiG;.TT rrCTTGATG: 2 > 

ACT'G^GATi^T GT^GAT'GCAAI^ GGATGCTAGA AGA;AG7^G:,G CATriGGTAG 7"rTACTCTAA. 144': 
AGACTAAAGA 7AG'l TT^^rGG GZ'~Z~Z'r^'?r^3'?'2 7TACTGATGT TGTAGTAGCT TTAAGSACA/. 

ATCCTAAGGA (:7"rG:;,ACACT TG-GAATAAAG AAATTTTATG ^rTAA,ACCCAA C^CCTCCCTGC; 2b€C 

AnGATAATA TATAGAGATT ']'GTCA'G:ATT TGCGyGTGGTG- G7'':-AGAG^^CA GrTGTTTGAG 2 62': 

CTCCAAIXT-TG TCrGAG^GTTTG AACTAGGC-GT GGGGTTGTG3 Gl-GGCTCTTC T'SAAAGGTCT Ifc&C 
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AACCA'riATT Ga-.TAJ^CTGG CTl'TTTrr:Z' TCCTCTTTGG A;^.TGTAACAA TAAA^^.TAAT 1 /4C 

TTTTGAAACA TCAAAAAAAA AAAAAAAJW^ AA- 1771 



(2) ::jfcr2-ia-.t:on for seq id nc: 4"- . 

10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1107 base pair- 
^B) TYPE: nucleic ecic 
( C ) STRAKDEDNESS : dc ^at 1 e 
15 (D) TOPOLOGY: lineai 

(xi) SEQUENCE BESCPIPTION: SEQ ID NO: 47: 

CG3^:>CGAGAA G5S-IAGACGG GACATGCAGC CTCTTCCGCC TGAGCCCCGG AAGT(3ATGTG 6C 

20 

GCTGCGGZAT Ci:;<rGr^CTCG CTATGTCTl^ CATTTTCAAT TTTCAGAGTC TATTGACTG7 IZ C 

AATCTTGrTG CTTATATGTA CCT'3TvGCTTA TATT^rGATCC TTGGCACCCA GCCTCCTGGA IPC 

25 CAGAAATAAA ACP'GGATTGT TG03TATATT TTG-3AAGTGT GCCAGAATTG GTGAACG3AA 24 C 

GAGTCCTa^AT CTTC^rAGTAT GCTGTATAGT AA.TG3CCTTC AGCATCCTCT TCATACAGTA 3 0C' 

GCTG333A^. AT^S-CCAGAAT GTAGTTt3CCA TCAGATTTGA TTGTGAACAA GGACTGACT^:- 3 6C 

30 

CAGAAAA.TAA TG3AAAGGAT GTTTAACTCT TTTATCTCCG AACATTGAAT GAGATAAAT^ 42C 

TCCAGATGCT GTTCTCTATT TTAi-.T<2TTAT T3GACCAATG TTCTGTATAA ACAATTAAGA 4PC 

35 TGTAACCATT TAATAGTCTG TAACAATCAA CCTCAGTACT GTCACTACAA TATTACATT^ 54 0 

t&:aaat3tt attctgttgt atcagataca aa;^.ttttagt GAGGTATCTC TAAGGCACA/I 60 c 

AGTAGAAAAC AAAATTGGTT AATTACTCAA GTTCCTTTCA CTGTGATTTG GAAATGATTT 660 

40 

AATCTTTATA G^CiATGAGAAC CTTTTTTGGA CTAGCTTTTT TATTAAAATG C<:tCAATTTG 72 C 

TGTI'GATAAG GATTGCATTA ATATTrAATA GTGCTTGCTT TTCCTCTGGG CACACCATTI 7 80 

45 TGATCATTAA CCAGAGTACC TCTACTCTTA G:AA.ACTCTA GTTTATGACA AGTATTTAA/-- 84 0 

ATATTTAAAA CAAGCTTATG CAGTrCTTAA G5ACGAAi3GT AAATi3AGATG TAACTTAAAA. 90 C 

ATAGTATT-C-G GAAAA.TGTTG ATAGTTAA.CA TTAGTGGATT TAGACTAGCC AAA.T(3ACATA 96 c 

50 

GTAG3*CTCTG AAACATCTTG TCAAGTATAT GTATTTT3TG CATGAATTTT TGCTGGAAAC- 102 0 

ctgtctttct ctgaaaaaca caacg-ptctt ac^aa.tgaaaa gaacaattat aj^aataaaa;. :c8 0 

55 AAAAATTTAA AAAAAACTGG GCGG3*3<3 1107 



60 



(2) JNFORKATION for SEQ ID NO: 4f- 



w o 98/39446 PCT/l S98/0448: 



19^ 



;A) I.e:<!GTH: f-C^ L.e^se pa:r£ 

5 (C) rTrA\"r'NE£r : G ruble 

TCPCL03Y: .znea^ 

ix:: SLvUEiJCE i:es:k:p^:: 3:c: sec :d ko: 4f- ; 
10 T;v Ar,;vAGAG at^^:=agttg: t:;':^^:^:^aaa;. c':a^:-accga nx^GCTGA^G a^ctctccaa 6C 

GGA/^A'-'^'^CA'"^ raAAA.CGTGA T3AT^:.AC-3T': GAJ^.T^GTACAG CTGACCAT*rG G'^.CC^TTCTC 18C 

15 

T:^r?'"'G:"^: t:\'h:-gactaa Tv^'-rGz-.L-TTG: '?r?TG:;A;^.Tc^ AATTTGi^-^.T gti Circ^rr^G;. 24C 

Ai:.A::rGAG:A': AG'^.TTT^rrr gg^7^:^a:^:ag AGSA-^TTArG rrcATc^r-GAA. G^TOr^rcTCAT 30C 

20 nvv:^A:>G:-,: CT^I'TTTCAT T:G'rT''^GA':^G ACAiyri^AGAA GCrCCATTi:^ GTGGTATGG7 36C 

AT^L^AALy^ATA T'y-TlChCiT^ C'^rr'! ATZGTG^ QJ^J^O y3,Tl.' KV GATGATGG^^r G::'1'A/-A.GTCA. 42 C 

GAy-^G'-CPG^ GAT'^AAGTTG T^GAGA'-K^rA': lA^a^^GGCCTT GrGAGTT<G:T TTGTCAAAC7 48C: 

25 

tC':'TT'::agtt r-zcc^KYCT-:^ tgagttaa:;t ogg^iattacg to^^^igatag g^^ttatggga. 54 c 

aga-at^jAvAAg aat atg'pgta A^''y:Acr:A: " aggacactg cgtaagagaa taagttaga;^. 60C' 

30 ATATA^TTTG TG^TAGAAGTG T :-AG;^^,CA,TA GAT^rAAACA GATGTTA:~TA ATTGTGGTA7 66 C 

AAG^GTrrGTG AGAJ^rCAAA.T G^^-^-T^GTA G- (^A^GATTTA T'AA.TSrrGTT' AA^A^GATAGF. 72 (■ 

KhPriVKCZZ' CCA'TTTTCTT T^GTAG^^GA^. (G^-.TGGGAGCA GTGtGAA.TAAA TACTTAAGAC 7&C 

35 

ACTG;^AJ^iAAA AA/^iAAAAAA AACK 60^ 



40 



50 



(2} IIJFCRMATIOn FOF SEQ ID :J0: 4S- . 



{ : ) SEQUENCE CHA.KA.CTEF.: ST: CS : 

(A) LENGTH: 2 4 08 base r;airs 
45 (B) TYPE: nucleic acic 

(C ) strath: ED: JESS : dcut;] f 

(D) TCPOLGGY: lir.ea: 



ixi) SEv*JR\-CE GESGRIPTION: SEC NC : 4S- : 

^GATGATGTA ITCATGTGSC 1G;--AAGAGTA. TATTAAvTrAT GIGG'AGATT^^ TTGIAAAAAG 6(. 

TCTG>iACAAiA AAAA(3GAGCT A.T.^ G AG IGGT GAAA\GTATAT 7GTTAAAAAT AG 7 AT 7' TT AT -^0 

55 TTTTACTCAC ATATGAAiAAA AA/?GG':GGTA G1A7CATG7"? I'AGATACATA GTAAGATTGG 18C 

AAACAG^A^TA ACGA.ATIGTA TT^rA^.^.T^G^T ATG/G-G^AA^GA CAGAAACATT AAAAGACTG7-. 24C 

ttggt:agag AAA^i'^GAGAST T1'7^AGG;-AAA aa^ca.ttagct ataatt-ttca TTTTGATTA^. 30C 

60 



wo 98/39446 



PCT/rS98/04482 



195 

AGAG-CAGCAC CCTCTGAGAA TA^TCAAA.CT GhTTASTAAT ATTCATCTAT ACTGCA.AAAT 3 6C 

A/-.'] ATGTACA AA'^GAAASTT A^TG^.TTGTA CTGATTTTAT TACTTTTACC AAGCCAZTTZ 42 C 

5 ATGTTGrTCA CT'!: AA.TGrAA. a:;a_a^.':aj^^aa CA.IAATCTGA AGAAAAA.TAT GTCCTTATTA 4BC 

TTA'I'I^^^.CA.s 'IAAAAAGTTG GrTTTATTGT GCAAGGCTGG GCATATT-GTA CAATTGGCAG 54C 

cact":aa.cc^:^ ct-caagtgga tcag^igiacc agtttgattc tgatccactg ;^j-.tagaatct 60 c 

10 

CTCAT-GCATA I^C'TC-GTGACC Ai:^GTAACTC C/.TGG2AGCT GTGATAGACT GA^GGATTTC 6GC 

'T-GIX^TATCG CTAGATCTCA GT'AA^.TAAGA AAGACGCTAC ACCAGAAAAT ATAGrAACTG 72 C 

15 ATCTATCTAT AAATTAt^ATC a'AIA.T-SCTAG CTGTTTAGTA TAAGTTOSAA AAAGGG3CCC 78C 

TTTC'7'rGA<:;C ACATGGATAA AAGTATTATG GTAGTCTAAA GATTGGTGGA TTGATATTGT 84 0 

GTTGTTATAA TGAAGATAAG GTACAGACTG AAACCACTGT CAGATTAAGA AACTTCCACA 90C 

20 

ACTTGTCTCA GTTCTTCAAA CAi^-.TGSAGZA AGTTCCTTTT CTAGGCTGAC AATTAGTCCl 96 0 

G7ATTGG::AC TGCTGCPGGC TATGAAACTC ACCACCAAAG GTAAACGATT AAATTGAACC 102 0 

25 ACCTG3TAGG TGTTATAGTA ACAGAIGATA CTTTTATTTT TGGAAAGTCC AAGTTTGCTT lO&C 

CCTTGGrCTG TTGCAAG3GC AAAAGTG3AT AAGAAACCAG GTCGrAAAGC ATGCTCTGGA 214C 

GCATTGTCAT TTGCCACTTT AATAACA>SGT AGTCCATCTC TATCTGACAC kP/CAP.TGGCA I2 0C 

30 

TG3AGCCCTT CAACACrrGG TAACI^rrrTA TACAAGAATC GCTTTAGGTG ATCCGCCATG 126 0 

A'T'SAACGCCC TTCTCTCf^A GGA.TCAATGT CCACGCCTGG GGTTTGTGGG CTGCCTGGT^ 132 0 

35 CTGTCCGCTG TCACTTCAGG GACAGCTTTA AAGACAGGTT CCTCCTCAAG CCACCGTCAC 1380 

ATi^ATTCATG ACCTCGTCTG CGCTCCA:- 14 Of 

40 

(2) IKTFORMATION FOR SEQ ID NO : 50: 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 1813 base pairs 

(B) TYPE: nucleic acid 

( C ) STRATCDEDNES S : doub 1 e 

(D) TOPOLOGY: 1 inea2 

50 (xi) SEQUEI\;CE DESCRIPTION: SEQ ID NO: 50: 

catC'GTc<;gg cacgagatgg cctct:-^ctc TTCWAACACT TCACTGCCAT TCTCAAACAT 60 

GlrGAAATCCA ATGAACACCA CACAGTIAGG GAAATCACTT TTTCAGTQiX: AGItTGSAGCA 120 

55 

GoA-^^GAAAGC AAATTC<^AA ATATTI'Cl'^CA AGACCAGTTT CTTTCAJ^GG ATl^CAGATX5G 180 

TGACACGTTC CTI^rAIA.TTG GIGI^I C^OrCA AGGGAGAAGG GC-ACTTTCCT ATC^TIVTr^CyC 24 C 

60 AAGAAAGATG h/^.TC^ACTTC ACAl^Grir^GA I^ATTAAAGAG CACAATC^AC /-^GAGTGCCTT 3 00 
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25 



35 



45 



55 



(2) INFORMATION FOF SEQ ID NO: 5 2 



54'. 

66: 
72C 



1 CAG":';.KyrA GTGGOTCyGOA GA''^GATCT CAI TGIO'JAG (^.TC':Xv^TGA ACATGGGGGC 3 c 

a<:aggtgaac AroAi'Ai^- gctg:^-^AvG aacagct:tg gatgtg:gi>g gtga^aA':x?g 42 

OCA -TC': GAG GTOrn OAGG C(^AT^^:AG^A G-GGAGCAST^:- CrGA-^GTAAT^:: AGT'7r'7'Z>3G/\ 4 8 

T:TTG.A:-GCA ACTA^GTAT. A^V-GGGTGAG 7GGG;:T^CA: 'r?'?OGAGTGA TA:GG'?:AGAA 

10 T:}r:::y:'-y^'C cAiSA^-.Grr: agagaa.^tca aca^:ctgag ^G'acgtioAag t^~:-ag3A'GCT 

T7rAGT:^G A.--TPA.GAGT-: TC-^'TT^G-ATAr GA.TTAAGTG: G'lAJ-^rr :AAP-, TGGGAGyGAGG 

g^t^-^'Gaaggg ;-a.g-oATGc^:a ;->„h(:^t^>g:-g caca:^cctg CATriGGGAG G'?:;AAGAAGr 
a;-a':gtgga/-. gtcat^gc-G': t rrTGriGrSA ggto^tgoagt tg-ggt:;7gtt ttgtga;-.tg: 7&: 

A;^,:-GG— AC A/-.1G^:^A^.GA CT^GGGGTCCA a^:^r:>X:TCGC AGGTTGGAGT ATC&^TTGAC 64 C 

20 AC/v--7*IAGAT GCTGTCCG:-G 7G7^;iATGAG G;-J.G3GAGCA ga(::gga:.gta ctgc-^aactt 50:: 
GGA:-A;^.Gr;7.^. CAGGGAGT:;G ATTT^^^GTrCC G^-3AT^GGCCCT GT'GC^^Ai/^C AGATGCGACG 96 C 

tatgct'^g ggz-wAagtoca ttgaggagag agctccaccg ^attac^:tgc ATTAGCTTGG 

AGCCIC^:^CTA C<:AAGACaT,A CZXT-'PLAGTTA G3CAGTCCTG ATGTATGTGT ACAIAGACCA ICeC 
TTT'GCCTTAT A'TIGGCAAAT GI A^.GTTt:?TT TGTATGAA^^.C AAACi^.TATI^ AGTI^CACTAT i:4( 
30 -lATATAGTC^ GTZ'hTP.T^'I'J^. AAGAAAA-G-AA KkPJ-J^TATC Z'J^.T:\\:'?CT TC<;CAGATTT 
CKrA^^ATTTGA TAGCCAGG^JA GGTC:^ATCTA GACATCTXSAA ITTGATGTCA ATGGTAACAT 
TG^GCT^^CAAT TAACAGTAGC TZ^-^r.AGTAC GhJJ.GGhCZ^ ZX^hZrT?.TGG CACA/^AACAT 

TATTA;vTATA G^7A.TTG^\GA gtttgaaagc agc^taaattg iaj^atg^tttc ttt^^gaaaa 

ACr:ATG'?GAA AGC^Tv^AAAi TAA^-.TAC^^GC ATTGAGC^TT CKZ^Zr-'rrZVSCT TAGTCCCTGG 

40 GA-;TTACTG^ CGn^TGGACA.G GCTTCAGTCA TTGGACTAGA TGAA/vX^TGT CCA7XX5TTAG 150C 

/^.TTTGATCT TTG^:AAACTG TATA7AATTG nATTTTrGT 'j:TTAAAAAT ATTG^TACATA 15^;C 

CTT^3GTTGTT AAGATC^3TGA TATI^rGAAAT GT/AGAAGTCC A^rAAA^.TAGA AAAGAAGAAG lei'C 

TG;^.rT^GTTG CTA'TTTAA^AA AAA-'rTTACA ATTCTTACTA AGGAGTTTTT ATTGTGTAAT 16HC 

GA^TAAGTGT TTGTAGAT;^ A^GCA ?A7< -GG C:AG'?TAG&3A G'IG-GGTGCTG GAC7>30:TGA 174^ 
50 A^.GATATATT CGAA.TTGT;^- AGA?" :^GTrGT YCTGAT^GGAT -G.^-AATTATA CATTATTTGT 
AC'^GAATT^GC ATG 



i:cc 

1441 



] FOC 



{!) SEQUETCCE CH/-J^AGTEF ISTICS : 
50 (A) LET^GTH: 2070 base pairs 
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(E) T/PE: nucleic acid 
(C) STRAKTEDNHSS : do'oble 
{ C ) Z'C' PC UZGY : 1 1 ne ar 

(XI ) SEC'JFJvJCE DESCRIPTION: SEQ ID NC: 51: 

C'CACi:yrGTcc GGAA AG-rGc Cr%:ACTTccG cto:x:c&ctg G:To>cTC-^Gr cc-cTccTGGA ec 



c^--.-:;.-G-cc^ G^Ai:r:'':r3>v:"T:^ -^r^ ccC'.^oggaci^ o:^ca^tc:cc ':i:-TTCccccT iic 

10 

CCACCCCACG CGGrTTG-^AC CAT^r^ACGCC A^ATGGTOG.^ CAC-1\*-.'^'P:-GT GrTOGCTGCG IPC 

TTGCCCTCCC TAGGryGCA':^? ':0^?-3A-:^CT CCC^^^GCCC CTrCGi^AGT'C AT^SGACCCAG I ^C 

15 CTATOGTTCT TCCGATTOl-T GGT'G^AATGCT GrTOG^rTAT^^ CCAGrTTTAT G3TACCAGGC Z'OC 
TACCTCCTGG TOCAGTACTT CA'>:T?G:iAAG AACTACCTGG AGACC03TAG i^GGCCTCTGC 



TTTCCCCTO^ TvGAAA<3^rTTG TGTGTTTGGC A.2-.TGA'GCCCA AGr^CCTCTGA TOAQGTTCCC 4LC 

20 

cTG:yrGcccc gaacagag^c gg:agagacc accccgatgt Cr^rAC-i^rccT 'GaagctgcT': 4^^. 

TT-rTGTGrCA CAOGl^CTCCA G^T3TCTTAT CTGACTTi^O^ GTG"?C''CT!^CA G3AAAGAGTG ^.4(: 

25 AT^^ACCCG'CA GrTATGGG:;C CACAGCCACA TCACCG03TG AGCGCTTTAC 'GGACTCGCAG eCiC 

TVCCiy3GTGC TAA/?i^AACCG AGTGrTOi^CA CTGATTGTG5 GT\^GrCTCTvr CVGTCTTCTC (Cl 



TGrAA'GCAGr CCCG^^CATCrZ^ GG:ACCC^-.TG TAGCGGTACT CrTP?r>rCA G::CT(3TCCAi^. 

30 

TCTGrTTAGr AGCTO^TOrC AA.TACGAAGC TCTTAAGTTC L^TCAGr'rrCC CCACCCAGGT Ih- 

GCTGOCCAAG GCCTCTAAG3 7'GATCCCTGT CATi^CTGATG G^AAAGITTG 'P^TCTCGGCG b^C 

35 CAGTAACGAA CAC'T-iy^^^AGT ACCn:;ACAGr GACCCTCATC TCCATTG^'G^ TCAGCATGTT 9Ci; 

TCTGCTATCC AGCG:;ACCAG AGrC'^COrAG CTCCCCAGCC ACCACAGTCT CAi^GCCTCAT 



CTrACT03CA G^TTATATTG CT'm^3AACA GCTTCACCTC AAACIX^iyCAG GATGOCCTGT ICl! 

40 

TTGCCTATAA GATGTCATCG GT^^CAGATGA TGTTT^^GSGG TCA;^/?'rTC'r'r CTCCTGCCTC lO^i! 

ttcacagtg:; gctcacigct agaaacaggg g^ccgtactg gA':;^';-3aaccc g:ttcatggg 12 4' 

45 G?GACACAGT GAGTTTGrTG CCCATGrCCT G^TACTCTCC ATCT^rTCGG CATGTGGCCA 110'^ 

GCTCTTCATC TTTTACACCA TT^G-^^G-rAGTT 7\3C^CGCT3CC GTG'rr::ACCA T-rAT^rATGAC lli 

("CTCCGC^AG GCCTT^3-"'CA TCCTTCTTTC CTGrCTTCTC TATG:;:"CACA C'VGT^ZACTGT 131 ^ 

50 

i^3TGG3AGGG CT0:;-:;'G:;TG^ ■rTG ICy^'I^rTT TGCTGCCCTC CTGCTCAGAG TrTACGCGCG 13 p.'. 



CyGG^rCGT-CTA /-J^GrAA.CGG:? 'I^AA-j^/^.C-Gr 'P:;'rGCC'rG'?T L^AGTCTl^GT-S TG'CAGAAGGT 144'. 
55 TTGAG3GTGG ;^J:J^.GG>C rrC- P^^^'^:^TGkAf^ T^.AAATAGGA CCCTCCIACC ATCCCCTTCT lbO( 

gctgtaacct c'iga<>:^j;agg 'ig^.'^i'gaaag g^caaaatgc AG-:;'iGT'r'rT-r i^agtatcac I56t 



Ar^AccAGCT^^ TGC7v>:'AGGG ':;at'i>:^>GjAG cccac;gaggc agc-^ttccct tttgccttaa lei'C 

60 
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GTCACCCATC TTCCA?: AA.- CA-TT'TATT-: ZKS^-^'^S'^CC'Tr^ CrA7TA^CAG TCCT^rAGT^GA Itfe' 

G^3:A3'rr7:^&^ g^:^A'-t':^-a;-- G7':aagaia3 ca:a v-ta:;:^ -tt-cacagtt actc'7t:i:ca iV4>: 

cAAGrrcccT TAA' -TGTTo-^ cGTAo^:'?.^'?^^ CT':T-A:^Lt.G : tt-:gagagtc actggcctg: :fO' 

ggaaatagg: gcatttgtta gg:'^::.?t3ag aaaa^:agaa (^v^y?y:k^-^ ctccaa'pgc: j^e 

GGTTT^rCGA:- GAGV^^TC^J^.G^ ATGyGT-GC^GT C'G7^>AG-GAA.^. rr'^'GGA-'I"G:AG AGGGGTGGC' :^2.: 

A.:>GACGAGCA CGTIGTATG: TG-rTGGATGC C: A'GGrTGTG 'TTGGAIGAX CTGTTGCAG:- 19^ ' 

TnTGSTACI r:AGA^A.T3T AAGT^TTI^GC TGTZATAA.TT riATTTTATT AAA.TTAAATT 2 04C 
15 ACTGCAAAAA hPAJ-JJ-JMJ-. A-AAA/JJWiA 



20 (2) ::<IFGRI-'J-.TICtI P'OF sec :C NO: 52: 

(i) ELCv.'EJ^CE GHAJACTEFjSTICS: 

(A) LET-IGTH: 1426 base p£:rt 

(B) TYPE: nucleic acic 
25 (C; GTKA.\T)ED:JESS : double 

( n ; TOPOIjOGY : 2 1 near 

(XI } se.::je:jcx description: seq id IJO: :■; • 
30 cccTCA.ci'AA. ag:"-;a;.(::aa^. AOTr^AGCT ccArcGcc-;GT ggcgc^:cgct ciagaactag 
Tc<:-ATCcccc g-It^ ■yGA.c;^:' /j-.ttggc-c^ac ACG.^.':'CGG;i: g': i:-cggagcg ggcg<5CTCCG 

GAGC7GCCTT GA'A?GGO^'.GT GTTOivGvGATC CAGA^^CCATG^ TGO^AGCTC^ TACTACTGC^G 



35 



I2C 



ccTGATTcr/; gg:^':^:^gagT':' tcttactgct cx^t :;aogctg. gT':^:^-gtttg ccc^^^taciv 24 ^ 



-0; 



aggcx:tagt(^ Cr:^?'G:y:yGGG:; a;.g'?:^agtgc tck:;^^tgaggg c-gga'jG'CGGA acgtcac^tg: 

40 GGCCTAaiAG TTC^A'^'ATCrG G^JT-CTATGG TGh^^JJ^C^K^r:. rr/;cTTZn:Ch CTGAC^AGCTG- 

CAXATGTC? GiXAAl^CI'GC GrrCCATCC^C TGT'.-TACTAT G-A ::a;.CCCCC /.CATCX^TGGG 41 ( 

CO'^TGATl^G "X-TCGhZ^^Z'G GG:;TG^X<:AG CAT':CTGA(3T f:;yV\G:^TGAGG A7^TCGCCCT;'" 

45 

CCCTGAGGT<: ATCGAGCILT AG'IAGAAATT TGGCTT^CA^G GTGT7CTCCT TCCCG5AAC': 54 1. 

CA<GCCA'>";T ^- c;:\;AGA-'"GA r.-TTTC' :CCT A.-.(:A/XACGA TTGTGTCCCA TC'rGGCTG<5-G' ^>-'' 
50 CTAGGGG:(:G I^-GGGAT.^GT :^^G7TG-^AGA CGTAiIATGAA (^GAGTGSAAG CTGr(3TGGr^ ^^t- 
ATCCTCG3GT G:-?GATGTAG GA^^GAAGAGC A5A.ATGCATT TGA'?3TG:CC AGTGGGACGG 72 C 

'^XAGX.AGAG TG^^TATG^'G: CI^jAG.ATSAA G:^AGAG^AG.AG Tv-GA.AAI^GGG GGG^-GCTrGG 7&; 

55 

GGAGS-rCATT GAl^AGCGAGI- T'A3ATGy:AG AG];AGCTGAC A:AATGAGTG ACAGGAGTTG 84 C 

TGTAJV'GGITG GAAGGGA ylG CTG^:AG^:CG^ GGAGACTTGA GG7~g:CACAC TCTCACCT-X- 

60 ggcgag-cagg cgtggcpggg ag^gacggtga caggcgcagc g^agcacagct aacac<:gagt 



90C 
96C 
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CAGc^'i^^rcA^ CGsr:cc':'CT vriKkkG-iAGc to^actttc^g a:^'S^cgaggg gcccttaag:- }C2C 

GGAGT-rACGr^ CTC-^ACCTTG GGACTT'iz^GC CC:TGG-3C^3A CTACGAAGTG GCTGTC^SGAC- lOBC 

CCCACTiS-rCC f^TGAG;^ACTCr2 CAAGGAGTAA CCCATQ^CCT GZACGCTCCT GCAGTOZAGZ 114C 

TOrTXinGS.^ji.. GT^GACr-CAGAC TCTCCA-GCAG ACTCTCt^GC GCTCTTGCTC GTTGCTCTG:- 12Ci 

10 gogahgag^s^:-; cz'TCcrG^-x?*^ gacctgactt cccctqttcc A(:;gcctcttg ctaagcctT':^ i26C 

TCCTCACTG<- CCTTIAG^GCT CCCAG03CCA GAGGAGCCAG C^GACTATTTT CTGCACCAG: :52C 

CCCCAGGGCT G>7CG'CCCrTG TTGTGTCTTT 'TTTTCAGACT CACAGTGGAG CTTCCAGGAC 13 8 C 

CCAGAATAAA GCCAAT'G.^TT TACTTGTTAA AAAAAAAAAA A-AAAAA 142e 



15 



20 



30 



(2) IIJFORl^J^TIOK FOF SEQ ID NO: 53: 



(i) SEvUrlNCE CHARACTERISTICS: 

(A) LENGTH: 1720 base peir£ 
25 (E) TYPE: nucleic acic 

(C) ?TRANDED\^S£ : double 

(D) TOPOLOGY: lineai 



(xi) SEC'L^'CE DESCRIPTION: SEC ID NO: 53: 
GGCACGAGTG CGGCCC'JAGC CTCTCCTCAC GCTCGCGCAG TCTCCGCCGC AGTCTCAGCI 

gcagctgcag gactga-^cg tgcacccgga ggagaccccc g:^a-:?gaggcg acaaacttc:-' I2f: 

35 cagtgccgcg acc:caacccc agccctgggt AGCCTGCAGC ATGX'CCAGC tgttcctgcg IfiC 

cctgctggca gccc7g:;tcc tggcccaggc tcctgcagct tia^^agatg ttctggaag;- 24 r 

AGACAGCTCA GAGGACCGCG CT^TTCGCGT GCGCATCGCG G3CGACGCGC CACTGCAGG3 30; 

40 

CGTGCTCGGC C^GC^GCCCTCA CCATCCCTTG CCACGTCCAC TACCTGCGGC CACCGCCGAG 3 6C 

CCGCCGGGCT GTG:TG.ySCT CT-CCGCG3GT CAAGTC<^CT TrCCTGTCCC GGGGCCGGGA. 42 i 

45 GGCAGAAGTG CTG:-TGG3GC GGSSAGT'GCG CGTGAAGGTG AACGAG3-CCT ACCGGTTCCG 4^^: 

CGTGGCACTG CCT-G<?GTACC CA':rCGTO:^T CACCGACGTC T^rCCCT^i^CG CTGAGCGACr S4: 

TGCGCCCCAA CGACI"GAG3T ATGTATCGCT GTGAG3TCCA C^:ACG5CATC GATGACAGCA 6C": 

50 

GCGACGCTGT &3AG3TCAAG GTCAAAG3TA TCGCATCCAG AC^"^CCACGAG AGGCCTGTTA 

CGGAGACATG GATC^3CTTCC CCG-5GGTCCG GAT-.CTATi^GT GTG3TC-^3ACC CGGATGACC7 71i' 

55 CTATGAT'^TG TACTGTIA.TG CT^GAAGACCT AA;^.T':;'GAGAA CT'GTTCCTGG GTGACCCTCC ItC 

AGAGAAGCTG ACAT^I^ AALy::ACG:^C GTAGTi^CCAG GAl^GO^OI^TG CAGAGATTG: B4( 

CACCACG::<^C CAAC':\:^TA':^G CAfi^'CTG^GA TGGTO.'KTCTG GAC'CACT^^CA GCCCAGGGTC- 9C( 

60 
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GCTA^:;:v^AT c-^^r: kT:GZ'GC GCTAcrrr-CAT cg:caca7c: A'>:ca>?gct gtg^t^^a^g..- s-t'. 

CT"!^:; :'C7'GGT ci^r/V-^GACT'': 7rTTr;'^':cTT cc"'':?-j-.rzM-'^ actg^t^ttcc cca.ataa>i>. Kl:'. 

cag:cg?t-tc AA'-:^TrTACT GriT^rcviHi^A cT':'VG?r-cA:- ctt:t-^ccat c::TGATGr :q^-: 

7C :a a/t;:ag cct :^caaccg agcttT'^-.tg ga. : : agagg-: tat : ^tcaca Gr':^AGA .'iA'G;-. u 4 c 

ccrTCT:;AG3A ACT'GrAGTT^:^ crTCA.G^j.(^. cca::aga^ag tgaatgccgt gggg:catc: 120<. 

ACTCCAT:GC CATCA.T-GGAG GACC-TAGGAG GT^rOAAGTT: CACT-rCAGAA GArCCAG-TA:~ 

agggctctag gaggctctta gaatttg^-aa cacaatccat 'G:?taccgccc acg^gg3ttc: 13:': 

15 CAGAJ^'.AG:iA ACr-TAAGGCA TTG-GA;G:iAAG j^A :-A:,AAATA TGAAGATGAA GA^^GAGAAA:- 13eC 

AGGAG3AA/:.A AG;AGAGSAG GAQGlNGI^ACri ATl-A '^GGTCT GK^Gr-CATGG CCCAG:. iAG' 144C 

TCA/^AG^'^''^ G::-:-CCCT^3AG GCCTCTGTC:'^ GCAGTGAGGG A:^:AGCCCAG GACroAGTCA^ I5(;c 

20 

TCTCCGAG3: Gr.-AGCAA.GG GCAGTCCIG: A:':v;tg31V-C ATCACCACTT CC7GATGGA' ibC 

AGTCAGAA.GC ':^J\:-CAGGTCT ccAAGGr^Tcc atg:^ccacc tactgagact ctgcccact: leiic 

25 CCAGG3AGAG GAACCTAGCA TCCCCATCAG CTTGCACTCT GGTTGAGGCA AGAGAGGTG: 16RC 

GGGAGGCAA.C TGr-IGGTCCT GAGCTATCTG G:^! CCCTCGA l^'^^ 



30 



(!) ZK^CFJ^iATION FOR SEQ ID KO: 54. 



li) SEQUET^CE CHARACTEKirilCf 
35 (A) LENGTH: 111" base pair: 

(B) TYPE: nucleic aci<: 
iC) STRAInIDEDi^SS : dourae 
(D) TO POLO 3Y; l:nea: 

40 (Xi) i-F::CUEr]CE description: SEC"' ID NO: 54: 

ggcacgag:-: ga^-vacttcgg ck^c-ggtgagg i.::{:;<%c gg:;cc;a o-.hGC(}>(s.zc^ actccgixx^g ec 

CC:<^^y',AGirG AG-;cATTTCtC GCCT'GGG'rTT C^G -AX'GTAC CGAGGGCCTG AGCCTT'A;A;. :: 0 

45 

GCACr:;ACrGAG (.^::r:;AC^r.A(:;AG agtgggg':tc c^r':-'ATCc-(.K? accccctccc catgtiggat' jf-c 

T(^::r::AGG-G ,-';.i;.-:;;G:'G3 AG^AG-GiAC :G;Ar,A;.GATG : : :rG:GCTGC (;r>c(- irrCZ :G ; 

50 GrTGr^?.y:G -Z^ '^-:'?0G:GG TCTG?CT>:rTC- CT'-:GC^GArc CCC< r^OZP/TG CATTG.:AGrv 3'X 
TCGA''JA^r(GG: TATGAACGCT GTGTAAA.TGA A ^' .^AATGTG^T GTTAGCTACC A:AATGG:AC 

AG3ATAGTGG A/.AG:-TCCAG AAGGTTTCTT G^:rA;AATAT TGT'JAACATC GAGATXCTG 420 

55 

TGAGAAGAAC C-;->:T3CCAGA AT<3GTC3^5':'AC Tyy:G-TGGCC Ch-'^GCChTiZC TGG'^^:^;^G<; 4 80 

CACGTGGGGA tl^tc-tctcag C'GTTtacac;g a:^a ggact*:^g CAGTACTCGA CATCTGATG^ 54 c 

60 ATGCTTI\3TG TCTCGACCTT GCCTGAATGG CGGGACATGC CATATGCTCA GGrGG3ATAr 60 c 
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Ci'ATGAGTOC ACCTCTCAAG TC02-GTTTAC Af^-^'^TAAC-GAG TGGCA.ATC-3A CGGATGCCTG 660 

CCTGTCTCAr CCCT>:?TGCAA AT'GG.AAGTAC C'l'^T^TACCACT GTG3C'ZAACC A'TTTCCTOCA. 72 C 

5 

AA.T'I^CTCAC AGGCTTCACA G];^^CA,GAA.GT GT' :;AGACTGA TGTiCAA.TGAG T^STaACATT-; 7 80 

CACrGA'JACTG CCAry::ATC<:^T GG^ACTTG^C TCAACCTC-CC IXT^^TTCGTAC CAGT^^CCAG': &4C 

10 GrCTT':AG^3 CTTiZACAGGC CAGTACTGTG ACAGCCTGTA "TGTi^CCCTGT C^^ACCCTCGr 90 0 

C7TG'I>:?TCAA TGGA'3GCACC TGTCGGCAGA C1^^•GTGACTT CACTTTTGAG TG-CAACTGCC 960 

'nrCAGAAAC AGT^AGAAGA G3;^J^.CAGAC-:' Ti^rGGGAAAG AGACAC^AA GTC'?C^3AATG 102 0 

15 

G;J^J.GAACA C-3A.T'<3AGAAT TAGACACTG:- AAAATATGTA TGTGTGGTTA ATAA-AC^TGCT 1 080 

TTAAACTGAA A.AAAAAAAAA AAAAAAAAAA AA.AAAAA. 111'^ 

20 

(2) 3:<IFOHMATION FOR SEQ ID NO: : 

25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 03 base pairs 

(B) TYPE: nucleic ecic 

(C) STRANDEDT^SS : double 

(D) TOPOLOGY: lir.ea: 

30 

(xi) SECiUENCE DESCRIPTION: £E0 ID NO: 55: 

GGCACGAGCT CC<3AGAGGCG GCCVTCCCTGA GTAQGCCAGG AGCCTCTCTT C^AACTTCTG 6C 

35 CCAC03CGGG CCACCGCGGC CC<:CTGATCC CGCAGAGGAA GGTCGCGGCC GTGGAC^GAT 12 0 

GACCl-GCC^C GCTCCGGGCG GGCi3CCCC^3G Q7T03CACAG CCGCCGCCGC TTCTGCTGCT 180 

G^TG'-^TiGrTG CCC-CTGTTGT TAGTCACCGC G3AGCCGCCG AAACCTGCAG GAGTCTACTA 24 0 

40 

TOIAACT-'SCA TACTGGATGC CTGCTG7M\P. GACAGTACAA GTCAAAAATG T/'^.IX^GACA^- 300 

GAATGG^33AC GCCTATGGCT TTTACA7iTAA CTCTGTGAAA ACCACAGGCT GC^3C-CATCCI 360 

45 GGAGATCAGA GCTGGCTATG GCTCTCA-AAC CCTGAGCAAT GAGATCATCA TGTTTGTGGC 42 0 

TG3CTTTTTG GAC3GGTTACC TCA.TT'GCCCC ACACATGAAT GACCACTACA C^^CCTCTA 4 80 

CrCA.-A'-^TG ATGACGAAAC CTTT-CATvrAT C-3ATAAAGTG CAC^ATTTTA TG3/-.GAAGCA 54 0 

50 

AGATAA33TG GACCCGGAAA AATATCA^AC^ AA.TACAAGAC TGATTCATTT TG3AGACATA 600 

CA3GGTATGT GAT03CACAA ATAGATG3 3C TCTATGTAGG AGCAAAGAAG AG30GTATAT 660 

55 TAGAAGGGAC AJ-^G-C-CAATG ACCCTGTTCC A'3ATTCAGTT CCTGAATAGT GTTG3AGATC 72 0 

IATTG3>'-TC1 GATTGCCTCA CIVT^rTTrCA CAAAAAACGG CACtCCTA/^G GTTTTTAAGA 78 0 

GATGr3ACAT GG3ACATTGC TCCC^G1^3TTA I^"AACX3TTCT TCCTGGATTT GAGAACATCC 84 0 

60 
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z'^:^r,^.r:-::Z'Ck C7:aa3-:';^>:^ TACACG'iAa^:- ca:^:cat^3CT CA>3ATA7Ar aaacactgg:; 9|'C 

ACT^'CAACAT ■:ata7.a': AAA, ■:.ArACCAA7A A'^TCGCCT CT :'7:"tcaa: AGTTACCCAG 9t' 

g:;:t7'7??'.-3a GTCi-rT:;3AT ■^atttttaca TrrTTAGrAG T'rT:^ATT:i^;rA t-T':;-:^T':-::aga ic2. 

::aca;^j-:':ag Tr^rc^T-TTAA.T ;-jj-A/:cc:^Gr T/^j^igcaq^t aj-.ta?': tgag ag7:tcctgt K'R' 

CG?'GC>GAAAG AGTGi:l"^^^GTG- G:-7AA.7A7GA TOGZAGATAG TG^GGAA^GAG? TOG>GAi3ACA 11^'' 

77'7777'GAAA. A7AGAA.':TG7 'GG:AGG7ATA AGAATGAATA 'GJ-,TG:-77G'P:^ GA^G7GAAGA 12 0'" 

AAG7AAAGGT GAA.GGA'GAGG GTG'GAGAAAG iG:AG7GTCTA GATT^^TG^AG CAAA.TTCCTA ll'bi: 

CA7ATG7AGA ATAT^PGT^^A^. GAAA.':7^GA,TG- T7?TAG(G3AA AG3A7Ar:^G3 GG rTCGTACA. 12 2 f: 

A7>:-T'?7G TTT GCAT':^A^AAA A:^:-: AGAA.GT G -AGTG-G'rTA 7G':AG7G-77A G'TG'.Gf^GAAGG K'Hi. 

TGyGSGTT^GSA GTAGrG7TA7 GA7'77AGtG7G 'TAGGAG^GAA AATrrTGGG:- GGrTGAGGAAG J 44:" 

g:5aaag7gag T'iA/rAGGG:A 7;;:a'ig.aaat a7A7^:atcgG' agaga.-^ :aa.7 gataagaao:^ uch: 

A7>rG'r7AGAG GAGA'Gl-'P^AG GG ?'?:;7AATA GGA7<rTOGTG GG77GAG^AG GGT^^AACTCA lbb(. 

GGTAACGGAA GTGGTTG^AG^ GTTGGTATGA GAGAAAA03T G^TAGATAr/ TAGGTAGCAT K-IlC 

GT^rAGTAGAG ATGGTATGGG ATA.-.GTG3TG GGA'TAGTAGA A'G^'PGGTGGG GGTGTTTT'P: itSC 

GrTGG3AGGG TTT-IL^^.GAAA AGTGTA'TATG AG^GG:ATGGG A3AG:?7G7AG AAG7TTGAT7 l'/4f 

T7A77AGGAT GAAAGGA;^.T7 77^3AA-^GT'rG ATATAAAATG AA^^G-.Gt^G^AG AT>3ACGGAC7 leOi. 
AGAA.GAGTG7 AAATA.A3A7A GGAAAjGG:AG TATTTTAGGT ATG-^rGGTTGG GATGAGAATT 

AT-GrAATAAiA A7A7ATTAAT TT-^TGAAAAA AAAAAAAAAA AA,-. 190:- 



(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARAG7ERISTICS: 

(A) LENGTH; ZSiS base pairs 
(E) 7'YPE: nucleic acic 
<C) STRAATILZ^NESS: aouble 
<D) TCPCLCCY: linear 

(XI) SEJUEXGE DES7FGPT:0N: SEQ ID NO: bt 



AGAGGTT7G^G GGGGTGGGA? 7' : :r:AGGGAi3 GGAAGAGAGG G3;; G'^r;:;:;.3A GAA-3CTGGAA h'" 

GivcGGGG^G cz'^':-^z::c':'?r g7gg3Gtg:g G7GGG7GT'3G g:g :70^3G3 tgg:ggigccg 12(. 

AGGA7>3GTGG ag^gg:g7g^g:; ctc ^:'z^:^:tg ctggtgttgc 7':gg:T':g:a gtggtggct«3 lec 

'GG:TGGGrGr GGG-GGrTGTT GG7:7TrGG: CAGGGGGAGT TGr^GTAGAA GrGGGANGAAT 140 

7G:AAGGGGA TGGCGGTGAA GGTGrGAG7TG' T37GAGGXA 17:-AATAGGA G-A^i-.GATGCGI' 30C 

CTC-'GGGAACC TG^:TG^^:CA CGAGAGGATG AAG'GAGGTGC 7G3AG:AG'G: gchg:gcttgg 36 c 
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ATCccGc:^:;.^ tca-x-aa^-ca gtgcc^cccg gacaccaaga agttcctctg ctcgctctt': 42 c 

GCCCCCGT:1 G:rTCGATGA CCTAGACGAC- ACCATCCAGC Ci^.TC-CCACTC GCTGTGrGT-^^ 4t( 

5 

CAGr^T^GA^^ AGCC-rTOro: CCCGGTCATG 'TCCC'CCTTGG GYTTCCCCTC GCCCGACA.TG 54 C 

Cr:^GAGTC^?G A^rrGTTT'rCC C-:AGGACA.AG GAGGT7^XX:A TGGCCCTCG: TAGCA.C^rGA/ 60C 

10 cAGC7^:cT-:;v^ cai^^'/gacgga giaaggtgca ;^'G-.tatgtg aaggc7x>:aa aaa.t^^j^aaa: 66C 

GATt3ATGACA AC3ACATAAT Q^AAACGCTT TGTAAAAATG ATTTTGCACT GAAAP-.TAAAA 72 C 

GTGAA!GGA.C^A TAACCTACAT CAACCGAGAT ACCAAAATCA TCCTC^^AGAC CAAGAGCAAG 78 c 

15 

ACCATTTACA AGr^GAACGG TGTGTCCGAA AGSGACCTGA AGAAATCGGT G?TGTGGCTC &4C 

AAAGACAG:T Tl-:AGTGCAC CTGTGAGGAG ATCAACGACA TCAACGCGCC CTATCTGGTC 90C 

20 ATGGGACAGA A^.GAGSGTC-G GGAGCTGGTG ATC>\CCTCGG TGAAGCGGTC G<rAGAJ^GGC<.- 56C 

CAGAGAGAGT TilAAGrCCAT CTCGCGCAGG ATCC.GCAAGG T^GCAGTGCTA GTCCCGGCAT 102C 

CCTGATG:;:T CCGACAOI^C TGCTCCAGAG CACGGCTGAC CA.TTTCTGCT CCGGGATCTC lOfiO 

25 

AGCTCCCGTT CCCCAAOZAC ACTCCTAGCT GCTCCAGTGT CAGCGTGGGC AGCTTGCCCC 114C 

tgccttttgc acgtttq:at cgccagcatt tcct^gagtta -i^aag^c/^ca ggagtggata i:;Cic 

30 GCTGTTI^rCA CCTAA^GGAA AAGCCCACCC GAATCTTGTA GAAATATTCA AAGTAATAAA. IZtC 

ATG/.'TGA^/rA TrTTTATGAA GTTTAAAAAT AGCTCACT^T AAAGrTAGTT TTGAATAGG7 1}2C 

GCAACTGTGA CZ-T&^TCTG GTTGGTTGTT GTT^^3TTGTT TTGAGTCAGC TGATTTTCAr I'-bC 

35 

TTCCCACTGA C-3TTCTCATA ACATGCAAAT TGCITCAATT TTCTCTGTGG CCCAAACTTG 144C 

TGGGTCACAA ACGGTGTTGA GATAAAGCTG GGTGTTATCT CAACATCTTC ATCAGCTCCA IE 00 

40 GACTGAGACT CAGTGTCTAA GTCTTACAAC AATTCATCAT TTTATACCTT CAATGGGAAC 1560 

TTAAACTX;TT AGATGTATCA CATTCCAGCT ACAi^.TACTTC CATTTATTAG AAGCACATTA 162C 

ACCATTTCTA TACKIATGATT TCTTCAJiGTA hAAGGCAAAA GATATAAATT TTATAATT'GA 16ftC 

CTTGAGTACT TTAA-GCTCTTG TTTAAAACAT TTCTTACTTA AGTTTTGCAA ATTAAACCCA 174C 

TTGTAGCTTA CC1GTAATAT ACATAGTAGT TTACCTTTAA AAGTTGTAAA A;^.TA'?TGCT^ I80C 

TAACCA/^.CAC TGTAAATATl^ TCAGATAAAC ATTA-Z^ATTCT TGTATATAAA CTTTACATCC 186C 

TGTTTTACC 186 9 



45 



50 



55 



(2) TTnTI-^CPJ-IATZON for SEQ id NO: S""; 



( i ) SEC»UE:^rcE CHARACTER 1 ST I C£- : 
60 (A) LETJGTH: 1259 hese r=air: 



w o 98/39446 



PCT/l 898/04482 



(5) ^/PE: nucleic acic 
(C) STPJ-J.H:D\TSS: GC^jh.e 

5 ix:} SEvUi^CE DESERIPTIOrC: SE; IE NO: 57: 

ACCn'r^^GTCG TG:^c;<:<'y:iACG cr.vr- iAGGAC- CTO:^^3TCi3C TGT'.y^GTCG^ 6C 

G/-j-j'A.'^^ATV' n ;;>:^Ao:;i^i:^r iy\'C7T':-'i7':' cacgatcctc- a^g:^^3a^;ct ccGACr^"^:;C' 12 c 

0 

cGCr'-TirKccA Cv'r^'rr'^rT^^r G'>:o\r::cr (-;a'^:ccgg: c-:o5^3-gc-:cg k^j=ata?t<:- ik 

GTTTAryrcG ?>;ccAG'y^rT coyG^XGrA? ri"^(:;Kr^yXCG ctg-gt-xag: gga^'^^^^agci.- 24 c 

5 cgg;gx3s:^ N'g:^— tcgga gagag::^??: GTi'''?':G^/r gttgctc^s CACr:A?.GTGr 30C 

GA;.^T-:;^^3Ai CGCY:i/V.7?GGG ACTGXA*^ t^gtgtgcg: avgt-cgxag cat .tGGCCC: 36C 

;0 

GGG-:a:;iACt: G-; GI^^^GTGA CA^CGA':v":;AG TG^,AAAAAAG G/^GTA'T^I-GT TCAGGACTXy:- 4BG 

cc:^'-;a^aca<:- tatg'jgagaa AArr^rAAAA-:^ ga^tgiagag accctcgc-ga ttagtG'^ca. 540 

15 AlAGA'IV-oAG TATOG:GCGA TAA;^A.G':\3/^A. G^ATGTAATA GATCGT'SGCC CTT'GAE-.TTTA 600 
GA;v^.AGATTA AGSATCTPTT GTCA^AAATG^ A^:rG:ATACT GGCCTGACGT A^.'rG::ACTCi:^ 66 c 

ttT''x^'"a;'Tc &rAGrt""c-rTT c'?G3Aag:ag ga^-tgggaaa agcatg:;':^ac cgg:gccgc 72 c 

CA'GI^'Z^GiATG CGETGAAGTC CGAGAAGAA:^, GAlTrTGGCA GAAQrCTtGGA ACTCTACAC-:- 78C 

GAGrT-G^CG T'GAAGAGTGT GG'TT^rTA^-^ T^TG-GG^ATAA AA^CCATCCAT CA;^.TTACTA'^ 84 C 

S5 CAAGTTGrAG A'TTTTAAAGA 7\G:c:TTvr:G AGAGTATATG GAC-TGATACC CAAAATCCAG 90 C 

IGrGT^^GGAG CAAC^7GAC<^A TGAG^^AAGTA '7AG.A7AATTG GTGAGATA'G?v ACTGTGCCTG 960 

A'^IAAG-AAG ACCAGZAGCT (5GAW-.G7G: AGGGhGCCC^:5 ■GG^AXAGGC GTCGCCCAAG 1020 

[0 

cag:^aagtct CrG:TOXA;^ji ^?-gggxcg:: gagaxcgg3 gtctgagagt ctgtgaagat io80 

&g:ccagtct 7'gtatggccc aggta;-j-.aag agca.2.cxatt gatc-ggcaag ttttg<;aaag i:4C 

15 AlTCTGTI^TT AAAAAGGfJ^.G AG.A.^J^.TT :AG AAACTGCAX 7TTCTNAAAA AAAAAMAAAA. 1200 
AAAJ^.TTG-C-S GG3TTTmT GGGGSGCGCG C-GXCCTT&3 TTTTTGCC^C CC-rXGGSG: 1259 

)0 

(2) ::.TGFMATTCN: for sec I2> NC: 5fc: 

( : ] SEOl^JCE CHAI-ACi-EEISTIC^ : 
55 (A) LENGTH: 1186 base pairs 

(E) TYPE: n-jcleic acid 

(C) STRATOEDNESS: GO'jble 

(D) TOPOL'DGY: iznea: 

SO (>:i) SEQUHaCE DESCRI PTIO\' : EEQ' ID NO: 66: 
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CGG^^AT&GAG PJ-.Tr^-Z^CZ'CCG CTT— TGTT-^GC AGrT^r-GCG-^T GCT<:C'3CGCG OrGCTGGCGG 6C 

CCG:AGGCCT CGTAC7^G^•.TT TCCATGGTTiS CATTTACAAC TGCTACAAAA ATGCCAGCAr- 12" 

TCCATCGACA TGA^GA^AGAG. A.AATT:TTCT TAAATGCCAA A'^-GCCA^GA-AA GAAACTTTA'" IB' 

CCAGCATATG G3AC7'CAGCT A-r^CAA^. ^AAC TTTCrGTG'-'^T T>_:TGrCTT.::A TACAA.TGAAG 2 4'' 

10 AAAA-2'.CGGTT GrZC'l^'J-TG^.TZ- ATOGATGAAG CTGT>GAG:TA :TA':;AGAAG AGACAGAAA^ 30' 

GAGAT-CCTGC GTTCACTTAT C^AAGTGATAG TAGTPGATGA TO^^^AGTAAA GATCAGACCl 36'" 

CAAAG3TAGC TTTTAA;^.TAT TGG'GAGAAAT ATGGAAGT«GA CAAAGTACGT GTGATAACCC 42f: 

15 

TGGT'GAAGAA TCGTG3AAAA G?TG3A'3CGA TTAf3AATiG3G 1ATATTCAGT TCTCGAGGAG 4 b;. 

AAAAtGATCCT TATOG-CAGAT GCT'G;^.TvGGAG CCACAAAGTT TGCAGATGTT GAGAAiATTAC- 54 C 

20 ^J^AAGGGGCT AAA.TGAT^rTA CAGrCTTGGG CTAATCAAA.T Gr-CTATAGGA TGTGGATCT: eO( 

GAGCTCATTT AGAAAAAGA.^^. TCAATTGCTC AGCGTTCTTA CTTCGGTACT CTTCTCATGT ^t.L 

A^r^GOGTTCCA CTTTCT^^Z'G TGG'TTCCTTT GTGT-GAAAGG A^T'GAGGGAC ACACAGTGTG 72(. 

25 

GGTTCAAATT ATTTACTCGA GAAGCAGCTT CACGGACGTT TTCATCTCTA CACGTTGAAC 

GATGGGCATT TGATGTAGAA CTACTGTACA TAC<A.CAGTT CTTTAAAATT CCAATAGCAG e^.' 

30 AAaTTGCTGT CAACTG3ACA GAAATTGAAG GTTCTAAATT AGT-T-rCATTC TGGAGCTGG: 90'-. 

TACAAATGGG TAAAGACCTA GTTTTTATAC GACTTCGATA riTGACTCGT GCCTGGAGGC 9^- 

TIGAGCAAAC TCGGAAAATG AATTAGGTTG TTTGGAGTCT TGAGTTGTGT TCTTATGCT: lO:'- 

35 

CAGTGTCACA TTTCATTTCA TTT'SAAACTA AAATTTTAAG TAAAGCTCAA ATAAACTTCT lORL 

TGTCATTGTG TGCCTT7TGA TAATTTTAAA GAAATAACTT TTCATAAGTA AAAAATTATA 114C 

40 TATCTCTTTG GATATAA7-.TG ATTTTTAAAA GATGTTTATT TAAAAA. HB*: 



45 (2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARA-CTERISTICS : 

(A) LENGTH: 428 base pair5 

(B) TYPE: r.ucleic acic 
50 (C) STRi^A-DEDrOiSS : dcubl e 

(D) TOPC'LOGY : linear 

(XI) SEQUEI^CE EESCRIPTICN: SEQ ID NO: 

55 GATCCCCCGG CTGCAGGATT CGGCACGAGT ACTGA.TTCTT CACTGAGCTT KGTTAGTATA 

AC;CAGAGTTC CAAC^TCTCrr f^TA :;C-r'TTGT CTCTACAI^T ■:^TTTA1"GATT CCAGTXT^TA 3 21 

RGGl^TrAGCT GGC;^;rGAAC;GA CATTTCATAA GGG'Z'IAGTTG GACTGAC^CAG TATGGACATT IP: 

60 
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'TCA^ t?:aat:vt: ■:z':-^^j?^: gatac7':-:tc t-^ttttattt :crc?cAT^^7: 

A,^ AA A►'^ - TT'T^T'.^'j)/-. ^^-T'TToA^-AA, j'--'-i/-i,A/-_"-AAAA. '■l-iA-AAAA.CT-^ OG^Iyy^r.-jr^-r'!?-'' 



{/) :aTcrI':;-.'::on for seq id nc: 60: 

( i } S£'::^lJEr.CE CHAKACTERI S71CS : 

(A) LENGTH: ^Cl fc^se pa:r^ 
(E) TYPE: nucieic acic 
(C) STRAJsH: -LEX-ESS : Goubif 
(E) TC'PCLOGY; linee: 

(XI ) EEvUKMCE DESCRIPTION: SEQ ID NO: 6C . 

GS-rACGAGCT T'r:AGCAi3^3<:- GACAGCCCGA TT!^:;--G5ACAA Tli^S^rCTCTCT TGGCCA'IAT £C 

TT'G^TTTTCT GTGTr^GSTCT CCTCAC(::ATG (G-^irA-A'^^GCAG A^J^GTCCAAA GGAACACGA " IIT. 

CCGTTCAGTI^ A':':-:AGTACCA GTCCCTGGAG ATCGGAGG(?C TGGTCATCOG CG03ATCCT'' 



T T'''^ A TC C^' G- 

cagA':^:5a:tg 
tccagccc-:a 
cctgacatgt 
ccct:^:c':'cc 



GIA.'T'GGTGAT CGT-GCTiGAQG AGA.^GATG<:C GGT'G:AAGTT CAAGCA0:A'> 2^^^. 

GG^.AACCCGA TGAAGAQjA-:-; Q:.AACTT^^rC GZAiGrTCGAT CCGCCGTCT- 3C:(" 

Gv:'G:;tagaa aiz^aCgtigsa:- cgatc-^aatc GL^'GrcAGGAC tcccctqg:a 3e! 

rcvACGCTCi: aa'':i^ggg':gc cgaccgcccc :t'GCi:;ccgcg ccttccccaj 4:1 

:r:AGAGTCcc cc7-g:cig:c/. p^'2kc'?rc:k;, taaaacc^T'G: gttgctct':- 4^' 



AAAAAAAAAA AAATAAAAAA a 5C:. 



(2) INFORJ-l^.TJOrC FOR SEQ ID NO: 62: 

(i) SEC'.^NCE CHARACTERISTICS: 

: A ) LET^GTH : 1197 jja s e p6 : 2 : 
(E) TYPE: nucleic acic 
(C) STRAGCETXTSS: Gcur:.f 
(E) TOPC'IXCY: Imea: 

(xi) s uence desc r i pt i or.^ : s ec ie no : 61: 
A'3Atgatg:5x tac::aaagaa ttcgl-canag ig?cg-:cm:agt gga'g:A'G3tg ctcaatatC':- 6" 

AGTG:CTGrG 'GGACTTCCT-G ACGGCCGGGC T^GCT^TGCGT i3GG:TTCCGG TAC3TGGG'::- i:'' 
CCCCCCAGGC CCTCACCCTG AAGCTCCGAG TGACGAJ<CAA CA.A:5TTCTTC CAGCCCACO: 1&'" 
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AGATG-:'r.:^3C CCAC-GATTT? TirCAGCGri C-S-^J-. ^CA^ZT GA&CCTCCCT CAACA-rr^AG-:- 24C 

c :;-"A i^A.AAAT crT::AAAGcc A.Ar-::Arc:cA t>:^3a::'-caga A-r^TTACTAAz^ &rcAJ^-L--rTT: 30C 

T--:-G3-:^TTT cTC?GrTCTC ct->:;acaa.tg Z'-s^za-:cccaa ccci^^agaac '?tcgtgg:3g:- 36C 

OGIr :-i,-.TCAT C;::A'SACTAA.A GCCCT^GCAG^t T-^GX-rTXr-TCT G:TTCGGCT':^ GAC-rCCAAT'^ 42 c 

o:cA::;:.r-:2M GATGiAcccvr. ctgac':c1'G: G:AccAGrAA g'^ag:ccg7^: tcgix-'icao: 4pc 

T■?T^:^T^:^AGrT GCT'-GG'JACAG CAGTTCTGAG CC::T^G1^ACTC IGCCCCGGG*:. GATG':v^:?C0> S4C 

G'::ACT':-G3CA iG^rCCC\rTG3A C7>jAG'3^IA37 'rrrz-r^TG^AT G3-G3^3ACCT'r CAGTO^TGA'' 60C 

A'SA:iAA':^.CA CCAGG^GTTTG G^G^^.^-.TG-rCT GGI-ACTTTCC TCCGGCCTTT '^GTAT'rTTTA 66C 

TTTTT3TrGA TCTGCTGCTG TTTACATrCT G33GGGTTAG GGG3AGTCCC CCTCCCTCCC 72 C 

TTTCCCCCCC AAG2ACAGAG G33AGAGGG3 CCACr^-GAAGT G3ATGTCTCC T^rCCCTCCCA 78C 

CCCCACCCTG 'TTGIAGCCCC TCCTACCCCC TCGCCATCCA C-3<G3CTGTGT ATTAT'?GTGA &4C 

OrGA-^^TAAAC AGAGAGACGC TAACAGCCCC ATGTCT-GTGT CCATCACCCA CTGTTAtSGTA 900 

GTCAA-A^AAG TGGG^TGAffi Gt^AO^GCAGAG T^^TGG^TGGC CAGNTTCGCA GrCCATGGGT 96C 

GG3ACTCTG5 GGAGACA&rA G-3AG:AG:AG CCGGGGAAGC CCCAGCTGCA A'^OrCACCAG 1C2C 

AGG:aGTCCT GTGCCTG^rr CCT^'AGTCC"- CAACACCAG3 TAG^AAGr'T/ T^30G::A(3CTG lORC 

GGCCTtjn^TAG AGCTCATCTT CrGT-rTT-GTY l^l'STO^CCCT &GCTCTG<3TG G^AAGTGCC: 114C 

G3Ai3G'?-3ACC AGOGTATAGA AGTTTCG3AG CT-GATT05AA GAGGArTAAC TTCCCG': 119'^ 



(2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEOL^ENCE CHARACTERISTICS: 

(A) LENGTH: 595 base pair- 

(B) TYPE: nucleic acic 

(C) STRANIiEDNESS : doubie 

(D) TOPOLOGY: Iinea> 

(xi) SECUENCE DESCRIPTION: SEC ID NO: 62: 



ATn^AJ^IjACK T?a'A'GCC^r/T WATACT^.TCA TrAI^A(3<G3AR AAGCTGSTAC OrCT^I^RGI 6.C 

ACCGGTC/t3<:5 AA.TTCNCGGG TCGACCCACC^ CG-TCCGGIAC AGCGG3AGTT G3TTCTGACA 12 0 

CCAGATGTTC TCTGrTCCTG GTTAA.TGT-CA i3TGA'3C-GrTG GAAGTTGAAT AAAT:;AGAAC 180 

AGGAGT3GTC TGGG2CCATG TAAA.TGATCC TTCCTT^AAA GGAGGAACAG CTTTCATCAT 24 C 

TIX3TTCCA(3C TAAGCCTT'C<: AT3CATTATA GATCTG:;TGC TAAGCAGTG3 C^AAGATCTC 3C'C 

ATAAGU'AA.TG TTTTATGTTC TTTCTGTCTC TC^CTCTTCTG TWGTTGTTG3 CTTGTG^^GT" 36 C 

Glx:.TTrC^TGT GTTAACTG<3A AAATTC-CTAT AJ^.GCGAGTTG TCTCTAAGTT TTAJiAAACGA 420 
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20 



20h 



ccp-^s^J^J-r:- "tt^k.—ia':- ::.7.?'jzj-.z^qtc 00:07-:^^: ga;-^j-.catta 4&c 

AJ-Zr^^TAJ-J^.T ?J.JJ^:?:^G GAl^PA-:-AGTC ;-.'-TA.?-.TGTGC ATCAA.^:ATA 'rrC'lGAGTTC ^4L 
ta:,ag.a.a.-.tt a^^.tga.cgaj-.g cat: G^J^.CT AGAJ^S^^AJ^. I-J-J-J-S^J-J-J-J-J-. AAAA^. 5 9^ 



C) :\TCRyj-.Ticr^ for sec 



(i) SEC'UET-JCE ch;^j=agtek:stics : 

(A) LHTJGTH: :478 base pairs 

15 (E! TjTE: nuc'eic ccic 

(C) SrKA>ri:HD'IESS : double 

(D: T("jpclcx;y- ]:nea- 



6f 



(XI ) SEQl-TIT'^CE DE5-GK:FCI0IJ: SEC' ID NO: 6i : 
COG-JC^C^GAG GAC-CtCAGGC-A TGG^-: GTrG? C^CCTTCCA.TC AJ-^GATGTCA;-. 'JVTTGTC^'C-': 

A.AG7TCCTAC aggcgc7x^t: g;.7^"^"v~,agac; cTc-:~cTCCcr^ AAGA^.GCCA(5 ccag:.atgga 12c 

25 CCCCTCAATG CGCATGGTCT- A -GA'/TTrcc; AGCCCTGCAC CA' <;CAO:CC- AG^:-ACATGAA 18C 

Gn^-TTTCAT GCCAG:[^CCCA C'^TT-TTr^C-G TTTCCTACTG GG'^CA(';ATCC T^G^GGGA'TGGA. 24 C 

G--.-vCTC-GCC IGGPTGCTTA TGI A'-G'."GCG C<^GTCCTGGG TCv-iGTC^':'GCA C03CGCTGGK 3 0C 

30 

GGG'.'CTTGAT GCTC-GGCA7C T '^G I'AyrrTTC AGTGCTGGTG TGTGGAGGAT GAGC1X;GGCC 36C 

AIXr-GTCCATC TTGAJ^C^/V^C^VJ G'-T-:"^'-T'G-iAJ^. CC;.CGTG3CC CA/GAAi^TTGG ^GATGtG.GGCA 42(. 

35 GGT;J^C^G '^TCTC^CGCGC A'^G-TG^^AA GT:rGGCCAC TT^X:A'GrACC AGGGGAAGCC 48r 

CA^.GAICTTG GAGAAAGAGC^ GAGA -^'^t,,: c^^TN^^CGCCC G'':-:TVO^T-Zk: T^aT^G^SACTG 54i: 

A-CC^GTGGAG -^ATGC^CAAGA A ^aVvA:-'G :A? ATAGCTACCG TAGV^^Gi^AGG A;CA<:GTGTA 6CC 

40 

rZ^CT?CQ'?G AT'::GC;GCCGC C'-'G IV:':^TGAG CCT^GSTGAAG TTTGA.AGTGG A/aA/ATGTGG: 66 C 

g:acatgcT'3 gt^;tccatgc a?'].>'^:;gg^:^a a™GvCTCTGG gcgc^:gaggt T>:TA'rGCGCG 72C 

45 CTTGTJCTTA TCGTAGGTGC Ci:T'r''^TAG(;G CGTGCCTQGG GTG^GTGGTCT T TTrrG^TTOG 7&C 

TC:;TGAGG3TC CTOGAA^GGG A-T^GGGTTGGT GTG:iATGAGA CA-3ATGA;^CG AGA^rGCCAA, 641 

c-^:;agatc'5^gg caggagaai;g A':x ^g -ga;^tg (^y':::M^nc^ ca^^gt^gggag GGAGGrQ::A;-. 90 c 

50 

CGT'^GXC TCACT^TTGA CGAA:GG3GG CAG^-C^GGAG CTG^^J^GTT'C : AGATG3A(5CA 96 C 

GGAGGTGTTC CCGAG-SATGG GG-AG-.GACAA CTAGAGrGG<3 GTG^G"GGGG'r G^G^^GTAAGTC 1C2C 

55 GGTt:^7G7^GGC AA(GGACGGGG l^GAGGrACG^A ATGAAGCCGT T<:GTCACGGr GGr-G3TC^AC 108 0 

ATGGTCAGGT GCC7(3AJiGAA. GGG7>:^.^TGAC ATGTCXXTTGS AGGCCTAGCT CGATCAGTGA. 11 4C 

A'^GGAACACC G'AGGCG^^-GGA GAGAA^^GGT GAG:^GCAGCA g:AACCAAGG CAGGCGCCGG 12 OC 

60 
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CG-lrSATCGAT ACCCTCACCC CZ'?'CJ'.C':Kt:^Z CAGCCT3GGG GTC-CCCTGCC IC-CCCTCCTG 1261 

GTACTCrrGT CTTCrCCZrG C^GGCGl'CAG ATGrT-GTATT: AGG^AGGGGTA l^-XrTTGGC 132 C 

5 'I GT^GGGCCTG ATOG3ACAG:; GGTAGAGG-GA AC^^PGAG-GAT AG::AGATm^ GGGAGAG^rCA- 13bC 

GA/-.TTG:jG:;G AAA.G:t:^TTA TrrriAIATT ^AA.^.TAGA.TT CAGArCTAA/-- AAAA>^.AAAAA. 144C 

AA.AAAGTGGA C^GGT^I^^.^-rrCCG GG:':s:AACCAA TTCGGCGT 147r 

]() 



(2) rXTORXATICK FOR SEg- ID NO: 64: 

15 

(i) SEQUEKGE CHAFA.CTERI ST3CS : 

(A) LENGTH: 2033 base pairs 

(B) TYPE.: nucleic acid 

(C) STR7Jn?Er::NlESS : double 
20 (D) TCPGLCCY: linea> 

(xi) SEQUENCE EESCFIPIION: SEQ ID NO: 64: 

CrGrOACGAGGA AGAACGGAAA GCT-3AGAACA '^■:;GACGTTAA TATCGCCCCA CTCCGCGCCT 6 0 

25 

GGGAGGA'?TT GTTCGCi^GGT- TGG'G.^TCGCT TTGCGCGGGG GGACTTCAGG GACATTTCCA 12 C 

aa7'ggaacaa cggcgtagtg a:-:aacctgc tgiattacca GAG>2A;^.CTAC CTGGTGGTGG 18* 

30 C7>3CCA.T>GAT GATTTCGATT GT^r-^-^^TTTC T^AGTCCCTT CA;^.G7-.TGATC CT-S^GSAGGAJ^-. 24( 

TCG':x:^^T'.G3T GCTO3TGTTC Aas:G:^3TTTG 'T'GTGG'GCAGG CGAGAATAA;^. GACGTCCTTC 3Ck 

C-2CGGAT13AA GAAG"GGTAC GGG'AGG-ACGT TGGTTATGGT G:^TCAT'3TTG GCG^AGCTATT 3C-'. 

35 

TCCTTATCTC CA'TGTTT^GGA G:^.GTGAT'G:1 TGTTTGTGTT T-G^GATTAGT TTTCCTTTGC 42 0 

TGTTGATCTT TATCCATX^CA TCGT^^GAGAG TTGQGAACCT CA.AGAACAAA CTG3AGAATA 4hC 

40 AA.2-.TGGAAGG AATAGGrTTG AAGAC-GACAC CGATG-GGCAT T'3TrCT03AT GCCCTAGAAC 54 (. 

AGm3AG;3AAGA AGGCATCAAC AGACTGACTG ACTATATCAG CAAAGT^3AAG G/ij^-.TAAACAT CC-' 

AACTTACC'TG AGCTAGC^3TT (3-2A;3CAGAAA TTGAGTTGCA G-rTTtGCCGTT GTCCAGACCT 661 

45 

ATf^TTGTt^fZT TGCCTTTTIX; A^i^A'^GAGG l^GCACGTACC ACCCAATTAT GTAT'^^GCAGC 72 C 

ATGrATGTAT AC<:^CG7iACT ATIATGAGCT CTGATGTTTC AGAGAGAAGA CCTCAGAAAC Vf-t, 

50 CiS^AAGAAAA CCACCAGGirT CCTATTGTGT GTGAAGTTTC ACC^^?<3Ti3TTT A'Z'C^AAATGTA ^■4l 

A7^?^3GAAATG GATCACACGA T'^TCTTTAJ^G C^AATTAAAA AAAATAAAAG AATTACGGCT 90 r 

TTTAflT^GCAA CAATACGATT ATGT^^ATAGtG AAAAAAAAAT GATT(3TAAAG TATCAAGACA 96 0 

55 

ATACGAGTAA ATGAAAAG3C T-^TTAAAGTA GATGACATCA TGrf^TTAGCC TGTTCCTAAT 10^ !"■ 

CCCGTAGAAT TGIA^.TGIGT 0^ -;.-Aa AT/-^^ TTAGTri'TTA 'J'^I ATTCTCTT ;^J^J^J^Z'CA?\J'. lO^L 

60 GA1\;ATGTCT ATCAGTTZ^i^G CACCrC-TTTG ATG7GGAGTG GT^.ACTGGTT AAGCirAGTTG 114*" 
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A7":"T7CCTTA AGA':^^:^T^ ;-C A AT'GTAA '"^ rTi^': Ar:"A7 T r7G:;AC!:XiA Cnva^-J AAAA 131' 

10 GT^A'JAGTGA /•^A/^J-.-A.T-:—': ::.:.^.GA;.A/\T GT^C-^rCA.l^: 7"rT'. '::att<3t ttcgttttta :44' 

A'^^G jA^-GAT T T A^x.^AJ^v j.'-A, 1 r IG-AAG 'GAAT GTiGGA/rTTTA T"1 AA--T'IGCTT AGGGGGAGAJ-. ^bC^ 

(:^-A(G.;a.caAvT a^.tag^gtG'AI' gttttg.aaat tt^3a.a.aaa.gg 7rTrrA:^.TG aggaagcaa;^. 

15 

A.AGGT^ri p>-A. AG-vV;r-;;:;G-.': g;-„-w-.t"^5<gaj-. tg-':ag:tagt gga::;g7AA.ta aajj^atttta 16:' 

i:.aga-aj^a;?7 gtgaj'^j-j:'!; a :atgG';ttta 7A'>';TA/iA-:A '7: aga;^-TGAT i^atac^atga. ifef-' 

20 Gn-^ATAl'AG I-:'! AT-: ATI': ':Gvr— :rTT Z'-TCAT^r.'TT ':GAG;^-.TAG i^TAZ-.TAAwW. 1'74' 

ArGT7r:^:-rc t :;-gga^-T3.^a at^a^g^tcgt'' A'-gt:;aagta ".a^vAGA'ttta g^^ttg'gt^^ta :&Cn 

^:yrATTAAA.TT G'?GA/\GAJ;!^A. GT'^^AGT^G^:^!' AGTTACTG/-^ '^-J^^CTCTCT GTATGTCCTA 186' 

25 

GA/\T;-J-jGAAG GA^Gv;;,7G^Tf^ ■;']G^::TTGTGA TTTTTGn^r^ ATTTZAAv.i.TT CPGAGGCAAC 191:' 

GTAGAGGGAT GATG'IGG A^-: ^ ACA.GT ^ATAT GAG'IlAT-^iiAG^ GGA'JAG-AGAT GGTGTAGAA", i5f-' 

30 CT^G^fACGGGT ATG^rjAGAlA^ '.^AAC^A-.TAAA ATTGATTAA^. .-GTT;^AV-AJ^, AAA 2C:G- 



35 (2) KOFGRI-'J^.TIOrC FOR GEG ID UD : 6t : 

(1) SEO'JEN:^ GJiA^KAGTERISTICS : 

(A) L}-7^GTH: 440 base p-airr 

(B) TG'PE : nucleic acid 
40 iC) STRA^TrEDKT,SS : doufcae 

(10 TCPCIXCT: linear 

(xi] £E:)'JE\CE EESGRl PTION: SEC ID ND: 6^ 
45 ATXITTTCTTA CTAa^/I AGT GTGTGIAACC TAGAJ'AG^G 1 TAA.GTriGGT 'GGTTTACAr: i 
GTG-3:GCTAG TATGI^G^GIA GGIGT>1ATG GAGATAGIGA GAG:;AAA:AT TTTTTTTGT^ 12: 
AA.TGAAT-rCy^ 1 ^A'IIAjIATT TG-^TIGriG^lT TOGG:'G':1^^AI 1AGGG:^TG7GC GTA'TTGCtGAT 

50 

GGTG-l'TlTCT TGTAGA'^GmG I IG A^':;TAAA. TGTT^I^Tm^^ l-GGTI GTG 3T TGTGAGTAGA 24 ( 

AT'rG:;;TTGTG taaa^"gaaa: G7^>g7ggtgt ;^7.ttgcagta ta:^g::ggata tct:atgttc 3 0*: 

55 CtCK^TITCCCA TTTI CAIAGI AGIGATGGGT AA;^GA1^3TG rGGTAG-AG^A TATl^CAGAAG J fc v 

AATGGAA.'TTG GkTOTCTl'-'Zl GGGGTl^GACT GCAAG?C7>Xk:' AGACAGAGGG AGAGTCNATG 42^: 
irAAAAAAAA TTAAAAAAA^. 44 i. 



60 



wo 98/39446 



Pn/l>9S/(»4482 



(2) :MF'OrJ-lATIOri FOR SEQ ID NO: 6t : 

5 

(i) SE.^'JZKCE CHARACTERISTICS; 

(A) LENGTH: 3 3 01 base pam 
(E) Ti'PE: nucleic Ecic 
(C) STRANE:EDNESS : ccuhit 
10 (C) TC'PC)UX3Y: Uneai 

(xi) SECUENCE DESCRIPTION: SEQ ID NO: St: 

GGTCAT/.^GG c^Ats-scrrcN N!:;tgtgtccc tccagcttgt &:agagggga TTAGAAGTA^-. 6C 

15 

GTAGGTTAGA ar.rv^AC^r-T.S'G AG3GAGTGTG CTC-:^:r?TGT^5 A':;<rTTTTATG ATGCTGAAAG 12 c 

GATCATGATA TCVCTA.AG3AC AG3ATAGTGT TGG?^TTGTAC ACACAGGTGT AGGCAATCCT 18C 

20 G^.TC<;^:iAGT a^giaaaagt gaatgtcctg actcccttas ag^stacctg ncagagtgcc 
CTTGGARGGA c:agtgctgg agaaattaat agsac^aggg^ acc^::<x:atcc attaacctt^ 

tcttgcctgc ac;cctgtac-g gtccagcgtc aaag':gaatc atg^sggtcca GGGCTGAGCT 3 6C 

gtgcactctc t:ac-<:^<^at TCTCCTTCCT CCTGCIACTG ATACCAGGCG AGGGGGCCA^. 42C 

GGGTGGATCC CTC AGA(^AGA GTCAGGGAGT CTC^TCCA/^.G CAGACACTGG tggtcccc^-: 4b c 

30 CCACTACAAC GAGTCCTACA GCCAACCAGT GIACAAC^-CC TACCTGACCT TGTGCGCTG: b4( 
GAGCC-CAI'CT Grj:,G:ACTTA CAGGACCATG TACCGCGTTA TCTGOCG3GA GGTGAGGCG:- 



25 



35 



45 



55 



60 GCCT.:^cccT ga:.tcttctg gctgc<;c<;ca gsttgoct.^^ gcaagaactg cttcttca;^.- 



24C 

30C 



GAGGTTCA.GC AGACCCAaX^C AGTGTGCTGC CAC^^.CT'^SGA agaagcggca cccgggggcc- 66 c 



72C 



CTCACCTC'TG AAC-^CATCTG CGCCAAGCCT TC^CCTG^-ACG GAC^^GTCTG CGTTAGGCCI 
GACCAGTOCG Al-^TC;CGCCCC CGGCTGGC<}A GG:./^^CK:ACT GTCATGTGGA CGTGGATGA/. 7 6C' 

40 TGTAC/3ACCA G'JATCACCCT CTC^-TCGIIAC CA^^-TTTTA ATACGGCARG CAGCTTCAM^ B4 0 

TGCGGCTGCC C'C^.TGACCTA GTGCTAG3CG TCK^ACC^CyGCG CACCTGCATG GAGGGGTCC 



9CC 



CAGAGCCCCC AACCAGIX5CC AGCATACTCA GCGTGGCCST TCGGGARGCG GAAAAAGAT>:-^ 96C 



1C2C 
1 O&C 



ACGCC^TCTG ;^0::AC^A^.A TTCACGA3CT GCGT^i^iCCCT TG/^GCGGCT GGAGCAGTG:- 
NCCGGTCAGC T.,^;^3CCCTC^^ irrCAGAC':;GT GCir.CCCGTG CrCGCCTGAAG WGCTC<:AGC'' 
50 AGAACAG<:5TG G — '[SAC^TTGT C^^^CCGG'SG TGACC(;<3ATC (^^TCTCTCA GCGACCAGGT ::4C 
GCTGrrTGrTG GAG3AGAG3C TAGGTGCCTG CTCCTGTG/\G GACAACAGCC TGGC^-CTCGG 120C 
CGTCAAT'CAT GiiATAAGAAG CCTCTACA?<: ArCCCT^^CC CCTAATTTAT ACAGAAACCG 12 6C 

GACC*2ACTAA 'ICCTCTG:-3A TTGC^CGArT GrGA:;G7X;CA GATAAC^^TA TCAC^CACC; 



AAGAGCAATG ;^<:AATG:;AA ACTTGAGAI^A G-V.AA3AAA '.^-^;yGGAGGCC TGTGTTCT^^- 138( 



:44r 
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20 



25 



TCTT'TA-^.Ca-^^. AI'GCAj^.CCAC CA.^.CIA'^r'CAG AT'r^TCTCTC- Ci'CTTT'ATTT TIACTT'TT*. 2 5 0C 

Trr?':\:;T: ATC :"AGATAJ^TTA- ;.TA_AAG-.ACCA A' :.ACC-1AAA ACTGG-'TrcC A'^C^T' "T-^^C^ ""^hf 

5 

I'T'IG-GTrCCA Grc: AC GTCC C'CAG'?-:GTG?' G^J.CA.GGTC: CtGAGT-^AGAG GIAGG.^AGTC- 16 2 0 

&:;:AA:-G:Gr: gca&gaa^aa atga^^.A'-i^g g:ggagagag CrGG^AAGCCT caacagaaa^ 168C 

10 AG^.-^GAAAT TAAAAGrCCT CCTAT^-GCCT GCAG::AGGG Z^CGTTCCTT TCCCCA-ACTC 174C 

CC CAGGGGGC AGA^.G'I>GAGT C<:A.'XAGCT^^ A: ::7G7GCTT G7-TCCCCTTG TGTCTGGTG;-. 2 80C 

G;.rC'G'Iv^:AG CAGGGrTi^A C-GGG:.^TG^G3 T^':-G?TCATG I^CACTGAAG AJ^-.CT^^TACTA I86C 

T'GGGGA^l^-.GA AAACCA.GAAA TGT^GjA-SACI L-^^A.G I^:OTAT CCCAGAGAGT GTAGGACCC: 1971 

&:-G:-ATrTGG (..gaagggcag c^:A7GA':ic.cc ^c^-g^^ttag ;-agc^tccag cgc^cactga. isbc 

CAG-GAG^-CTA CACTv-GGAGG GAAQ:^.? ^^C^ (77 ..^:^TGAC<;A /AGCTCCCAT G/'/TG^-X^-CZ^'- 20 AC 

GGAG7>G':TTC A;^~TATCAGC TTCr^AXr-^C AG AGGG7GAGAA GTGCTCCTCA CAAA.GX^GA'T-^ 21GC 

AGTC(:>/rG':;A atccatggac tttg^gag^tg:^ gg:-ggatttg 't^ccaaagaa tg^atgagt" ::i6C 

CACl^GGCCAA, TGTGGGGTAG AGG'GGCAGAG AJ^.GAGCACAT AG:;AAGAGAC T^GGACCGGG:^ 2220 

ATGGAA.TGTT GCCCTCCCTT GTG^AC^GCrG AGTC/.CIXGGA GATGASGGGG AGiXTAACTG" 22S( 

30 ccca:aga:a a^-acagtagg aggtgggg^t c.a^^gagtcga gagi^gcaccg ag^;^-.gag- :34C 

CCATGG-ATG3 GGCCAAGAGG GGGZAGr.AGG GI^'l-GT^rrGTAT CCACATTTCA CTTCAGAAGI 1.4 OC 

TGAA'SA-nGC AAAGAC^AGA ATAAG'T'GGS^^ AGA<GGG?AGA (IZAAGGAAGAG C^3TTTKGrC :.46C 

TG:TTCAG.;G CCGACTGGGT &G3TAG.:7n:,T gg-';ag^g AIV^G^GACAG A'IV;Gr,AG3A-~ :'52 0 

ag:tgaga:^ cagg:;ttcac C':accgv:-c-:v: ca-.;;ttctt ca^atagtca cl'accacgg .sec 

GO:CATCA^-3T G:,AGATTTCC CG3AAAACAG T^^AAG^l'ATGG AGT-SCCGGAC TC7G7CA!GG^ 2 64 0 

A'SAG^r-TGrr^A CGTCATCTGG TGTGA.:;-GC'r ':''-^^-g7vk^3.:a ctgg :-ggcag cagccgga-::- :7CC 

TGAG^AT^:^?TC CGGAGGTCAA GGGACG'^T^:'^ G*r':'?7V;CAGT AGAAGTGTP3 G7 AC-:;AG.;A' llt.O 

ai>3Acta7--k; g^acaatog:^ aa'?ctg-^g:g ig;agtg:aa gatg-^aagg: q?gaggttt>-. :6ic 

AA^:;^rJAG:A TGSAGrGATT G'l-GGr i; GT'- GG: 'G-GrGAG GA/vAGACCGA GAGCY'I GAG-.- LShC 

to:':'gv-T'.;a g::a<^g:;tctg ggg^cg'tga ga. at^ga^ag iga'g yscAT': ovr--xG :94C 

ttggg5t>v;a tgaagatcac tggtg:^: AG-: ca:.^;agg:ga GrGC^GCAGAG c^::AG:c-::AGr. 30C'C 

G':AVi-i:L-Gi.;G Z^-^-^tZAAIX^G g:ACAGA'^':g G;"GO;'3Ar,T AGGTCCAT'::A TiJCGA^-GCA/- }Ot'.C 

ATGGAf^AGAG ctgtc^3gg:-t tg3aga";a^:'- A/\ : atag'3<gg tg-^gac-ggag ggaaV^tg^^g^:^ 3 lie 

AGXXCT^-^GG ACGTCCACTC C^GA-TG^rGGTA CA/.^ .-TATTTG ATGIXX^AGZA C^-:ATGA'-it.G 3ieC 

60 CA^.GATGTTG ATC'TTCTCGA CGTTGCGTCC '?<-^:"-JACGGCA CACACAGG3A TCGCGAGXTA' ' 3 24C 



35 



40 



45 



50 



55 
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A7-rCA:;GAAG hGZAZVCJ-.G-C CA'Tir^TAl^AJ^. &3CCATCTTG ^J-.T.AAG^f^CT OT^vCACTGGG 330C 
G 330: 



(2) :ATOR!-i;^.TncN for 5Ev ir NO: e"/ ; 

(i) SEQUENCE CHARACTEFISTICS : 

(A) LENGTH: 2^:b base pa:Lrs 
(E) T^'PE : nucl e i c acic 

(C) STRA^^DEDNEFS: double 

(D) TOPC'LOGY: Jineai 

ixi) SEC'JENCE EESCFIPTICN: SEQ ID NO: 6'"/: 



GS:ACGAC'GT CAAGCGAAAG GATTrCAAC-G AACAGATCAT CCACCATGTG TTCACCATCA 6C 

TTCT:2ATCAG CTTTTCCTGG TTTGCCAATT ACA'JrCGAGC T^S-^^ACTrTA ATCAT-GGGTC 12 C 

T.GrAT\3GACT CTTCCGATTA CCT^GrTG-^AG TCAGGCAAGA TGITTAACTA CGC(GG-3ATGG 18C 

AAGAACACCT GCAACAACAT CTTCATC>?TC TTCG'::CATTG TTTTTATCAT CACCCGACTG 24 C 

GTCATCCTGC CCTTGT'GGAT CCTGrATT&r ACCCTGGTGT ACC(GACTG-GA 'GCTCTATCCT 30C 

|>rGTTCTTTG GCTATTACTT CTTCA/'^'rrCC ATGAT^SGGAG TTCTACAGCT G:TG-rATATC 36C 

TTCTGGGCCT ACCTCATTTT GrGGA.TG:;CC CACAAGTTCA TAACTGGAAA G::T<G3TAGAA 42 0 

GATGAACGCA GTACCGGGAA GAAACAGAGA GGTCAGAGGG Ct^AGGAGGCT G:AGG'?GGGG 48C 

GAG-GAGCAAA GAGCCC-GCCC CTAG?CAATG GCCACCCCAT CCTCAATAAC AACCATCGTA 54C 

AGA-^^.TGACTG AACCATTATT CCA<GrTG:CT CGCAGATTAA '?GCATA^A.ACy2 '2.V\G 2^ AACTA 60C 

CCv2C'GCTCCC TGCGCTATAG GGTCACTTTA AGCTCTGGGG AAAAAG3AGA AAGT^AGAGG 66C 

AGAGTTCTCT GCATCCTCCC TCCTTC'-rTTC TCACCCAGTT GCCTTTA.AAC CAAA7TCTAA. 12Q 

Ci2AiGCCTATC CCCA3GTAGG G3-GACG'rTO:; TIATATTCTG TTAGA«GGGGG ACG:^TCGTAT 78C 

TTTCCTCCCT ACCCGCCAAG TCATCC'rrTC TACT^SCTTTT GAGGGCCTCC CTCAGCTCTC 84 C 

TGTGG3TAGG GGTTACAATT CACATTCCTT ATTCT^GAGAA TTTtGGCCCCA GrTC^TTTGCC 90C 

TTTGACTCCC TGACCTCCAG AGGCAG^^TT GTGGCTTATT GTCCGAT-?T'3 rGGG^CTCAT 961 

TGTGGCAAAG CTGGACCAAG C-GTAACCT^7T CTAAGGTCCC TAACTTGGG2 CAGAAACCAA 1C2C 

AG2TGAGGTT TTAACTrTCT 'rCCTG'rATGA CACAAATGAA nGA^-i^^TAG GAC-3A'3G3TG 108C 

CAGATAACCC TTACGCTACC TGTG2CAAAA AGTGGGGGCT GTACr^S-GrvGA CTGGTCGGAT 11 40 

GAT'^TTTCTT AGTGrTACTT CT?T'::a;-:TG TGCCTt^TAGC GACAG3T:TA AGAIG'TGACl 120C 

c;^r:TCGTCCT TTCTGTi^GCG ':^'-t7^:'C'::gct tgcctgttct c^c^ag^tac; GGTAGGTGGT 2260 
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TA'-ACrCCAGA ATTA'?; r^rVTA GGA'T'TAGCA TTT'GAG-GAGA iGl^GACCATCT lA-GACCAAAA ^-^E-l 

TGTAGTGT7'A AT^GG^'I^TTT': TG":: A„->-A ?T AA-^.GATTA^^. AT;JvAA^-A.7A TT.AA'.TAAAA. 144' 

CATCrC-^^'JA.-GA AGTG'JG'AGAG : A'GC^A.G '?GAG;^A.G-GGG i::=ATG;-.-.GGAA AGAAArCAAC- l^O; 

AGAG'IG^'G^G TTATG-IAAAA. ^-AAAAAAAAu^. AAAAJ. 2 5}: 



(2) :rjFCR]<A.T:cr: fc-f. sec :i: nc: ee: 

(i) SEQl-'E'JGE CHA-RAGTER: STIC£ : 

(A! IjHCGTK: 2 244 base pair5 
(E) T/PE: nucleic acid 
(G) GTRANIXGXTSG: double 
( Ei ) T0?0LC'3Y : } : near 

(xi) £EGi:::'r:E eesgr:pt:o::: seq id r:c: 6^ 



GGG:AGCCAC GAGCTrry.X^Gr- GA'-GTGACtCG OXACCTAIX^ C/GGT-rOCTAC CAC;GACA'rGC 6( 

0:;AGAG7"GK;T GC;.GGAGGTG C^^y-CrcXZO AGGTCTGCAG ^v:T^:GTGAAC GGAGCAGCCA. 12( 
TGTAGGGGAA '.::AJ^rGA:i;.T': AG-'^TGCGTG AGGTTGAGGT CTAG.^GTTa' GAf:TAGGACT 

I-^J^rSZCj^-^r GCAGTA^XA GA"- X:AG?e;C AGCCGGAGAT CTTG>,G7AGG G'GGGTGACA, 24 ( 

TGCTGATGGA 'GGACTAGAAG, TAG-XA(3JiAG GiATTCGG/^. GIA.Ol^AGTAG A/\GGCGAGCT SC^C 

ttg:gatggg tgc^ggt ::cA' ^ a a':\;ag-attg ag-aA':;agcct tc7'.;atgaag attgaggcc: 3K 

T^rcAGTAGG'T g-gaq:tl^":;<g; aca^c^taga gggo:ctcga trXTGiVTGCA GAGGAcxAGC- 4;c 

T-.;AT^GAGGT GTATvSGyG-T AC^' ^V-.CXACA TGGGAGTATA '"^rA^^AT^^AGT O ;':TTGTAT^7 4K 

GGAAC-XTGC GTCGATTAAG CAG?TCA'?'X ACATGTTC^X GGTAGG'ASAG ATOGCTCTQ: 54 1 

t-;tggtgtg-t 'G':;tg^.a^:"TAG t;^g''7QG<:5GG agagtctgc^a tg^aggaa g-:agatgtct 6(;( 

AGAAGSAGGT G-AG^tGAGGCG AGG-'XAGAGG TG^rATGTGAA '-GGGGGGATG TA-'^G/v^TGGA 66 0 

TGGAGy:AGr3A GA7G-3AG-AAG^ TAGATGGTG-A GAGrG-XATGA i3AGGT7T^3GT GTGGT'G.AGGG 72 ( 

G -CT-G^TX.G ■^CAT^:rGrV-J^.A GA.XTGTTrG 7GA7:AGGAA CAG7 7:rrTC A r :77"'GGTAG 7r^ 

AGAAGX^AT GGG^:a:A'?G GGV^tGITG A77'GGG3GGA G':'G7'7:-^ G^T>G T-XTGATTG'T ^^4; 

GGAGG:A3AG AAGGGGAGGT TGGPGAGTG^A GG~rG:G:AAG GiTT-XGA^AA AAGT'l'GATGA 90( 

GAAGGGGTCA GrrGAG^TGrG3 A' V- y^ATG'AG CGG^GTTG^^AA AAGGG :A.^.GA 7G7ATCGGGA 9b( 

GGGAAAGCTG 7T7GAi:77GT 7A<7.GGT7'3AG G^3AA7CXGG7 Q^'-:rO':rr,'ZQ> 7^G7TGTACT7 1C2:: 

G-GGrGGACGAG G7G7A7AG7 3 ATG'GGGG'GGA TG7CA.7G77G GG3::7',GGGGT G3GG:ACA*X~ ICS! 

CG^CATCATC CGG'GA'GGTGG AGGG7GA3AT CCGGATGATC AJ-.GAGGX-AGG AGTAGATG-CA 114i 
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10 



20 



crcGCTh'j^cG tc^:-ca':~^':ac;g c-c-?tcacgc^. gct>:ctkgag c&:atkc^.ga CCIATCAGG^. 120C 

CGCQSAGTTG AC^:-CAL-?TCT TC^GTTCGTTG A'TGAAAGAXC GriTr i:44 

(2] :KTORMA.T:or: for sec ii; r?:: t&: 

(i) SEQ'JETOCE ck;j^cter:s-tics : 

(A) LENGTH: 12 92 base pair£ 

(B) T\'PE: nucleic acid 

(C) ?TRANCEDNESS : double 
(I ) TOPOLOGY : 1 meajr 

(xi) SEOUENOE DESCKIFCION: SEQ ID NO: 6^; 

GGCACGAGCA GCGACG-TGAC T.-r^OrG TOGO'S GCCGTCTTCT TCOCOCGGAG CTGGGOGTGC €( 

GOG-GCCGrAA T'G;'J^GTCr:y:;A &?TOrT'GGT0^ T<GGCTGGTGG Tt:i-"'TGTGV?GC GCTGCTCCT<:- 111 

CTCTTGGTGC AGGTGCTG^?G CTTCOT'IiAGG GrTGAGGGCG ACOTGAGGGT ACTATGGGCC JbC 

25 GAGTGGCAGG GAC(iACG?CC A'GA^.TO-GGAG CTGACTGATA T^-^:^T^:^7^^T>3 GGTGACTGGA 24 T 

GTCTCGAGTG GA/.TTCrrrTGA &:-ACrrT'G^CT TACCAGTTGT CT;^^'.CTAG'3 AGTTTCTCTT 3C': 

GTGGTGTCAG CCAC^AAGAGT G^ATGAG-^TC^ GAAAGC-GTGA A-V-.GA^GATG CGTAGAGAAT 3f 

30 

GGCA;^.TTTAA AAGAA.W.GA TATACTTGTT TTGCOCCTTG ACCTGACOGA CACTiGGTTCC 42i: 

CATGAAGC-':;G CTACCAAAGC TGTTCTCCAG GAGTTT03TA gaatcgacat t^:to3tcaac 4f-.r 

35 AATGGTGGAA TGTCCCA'GOG TTTTCTOTGC ATGGATACCA OrTTGSATGT OTACAGAAAG !:4: 

CTAATAGAGO TTA^.CTAOTT A'G?- ;AC>G3TG TCOTTGACAA AATGTGTrCT Cy:CTCACATC^ C.O- 
ATCGAGAGGA AC-CAA'::;GAAA GATT^GTTACT GTGAATAGCA TCGTO^GTAT CATATCTGTA 

40 

CCTCTTTCCA TT0:;ATAGTG T-GGTAGGAAG CATGGTCTCC GGG3TTTTTT TAATGGCCTT 7 2t: 

CiSAACAGAAC TTG-GCACATA CCCA^3TATA ATAGTTTCTA ACATTTGrCC A3GACCTGTG lh<: 

45 CAATCAAATA TTGTOGAG.V^. TTOGCTAGCT GGAGAAGTCA CA^GACTAT AGGCAATAAT h^K 

C^GAGACCAGT CCCACAAGA^ GACAAGCAGT CGTTGTGTGC G:;CT3A':^3TT A.ATCAGCATG 90 ( 

gcca;^.tgatt TGAAAGAAGT TT^G:-A7CTCA gaacaacctt ti-ttgtttag TAACATATT^ 96( 

50 

GTGGCAATAC AT<?^rCAACGT GG^CC'IGr.TG GATAACCAAC AAGAT-GG-GGA AGAAAAGGAT 1C;2C 

TGAGAACTTT AAGAGTC-3T^G 1GGAT-g:AGA CTCTTCTTAT TT:'AAAAT0T TTAAGACAAA lOfiC 

55 acatgactga AAA.3Ar^::>'rG igtacttttc aagccactq^ agggagaaat c<;aaaacatg a:4C 

/^AAACACtOAA TCI^TCTTAO? rTTGl-GAJ-TA ATCAAAGACT A^-.^'rrGIGAT TTTACTTTTT ll'OC 

/V.aAGATATG ACTTTG<?^"rr C/vAOATG-GA?'. TGAAATAAAA AJ-^lAAT-.TA/iT AAAAGATTGC 126f 

60 
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(2) I ::>■;; rMATic:: fck skc no: 7 0: 

(A; Li:^GTH: 1G51 bcSt 
10 (E) Ti'PE: nucleic acic 

(D) TCPOIXGY: Imea: 

(Xi) SE'-^l^c-TE EESCRIPTia^: SE; ID NO: 7C. 

&G;GCTC'7:^G:' TT7'X.AACAG AACC^-IATAI IACTCTCTT^ (^-^-AT^r-IC^GT n^rTGCAGG^ 

CATTTVG^AiG 7A -iAf"'':Ar^:; ag: atctcct ct-j ^^tqa-'/ca ( ^TTTTC^' CCGGTATGTC- IK 
20 g<:aa7.7T':ta ag ":^:^;^^.a':a to.aagatca ■:x'>:'cag'i>gg'. aggg:^'7:at"G ttc^tatcccc ih 
A7<:^t7'gg;^t'G GGr: :;A<^m ttvtgta:^ cg: a;ag:A'-^ ':g'::~g™:^:^'?g ggagx^t^gg' 24 1 

CT'^TTGT-TA Gi^Ii-'GTG-GrA T^:^3AGAGGG-^ GAGC^/V-.TA'TT ^AGTrFL-CCA CCZ'-::CT'?G::Z 3fif 

25 

TTTTCmGA G^'G^ATAGGAC TGA;^.'r';;GAA': TiG:;'i^.;GT'31V' AG'rcC'I iGCTG CTGSGGATT] :tbi 

A'lSTCCGGAG AG :r:A>:G^ gg:"':>^agT'G;5 A-G^r^TGAGA: ■.^gg:a':aaca GrTiATOGTc 

30 ATi^ATG/J^. GA-:^-.AA:^^T':v:--:^ ^GGGTACAG: AGAG:T"iA^.GA <^T;-A.::AGrGG AGjGGCG'm 4I^: 

ATan'TC-'GGAJ. a<g:;:'7"-:^t-::;g &:y:;GT':^.TTAG t^^tgtgttgt ig:^'?tataaag caga:atct«g b4( 

&XATC7Tr:' rCGGAG-GA GA^-GGX^T'': CTTTC?^T: < v,A7-;?G GTTT TGTT>:TGC'r: bT" 
7V-:^'j'AG :AGG TGr:TGG:T::' GAGGrGrTTGG GG:AGGAGG^ 'I'GTGGGrG^GT GTT^GX'GAGT f.^' 

G:AGTOG:.rGi <>gaa;gg?:tt T3n"iCT3G': '?:;g :GGAA^r: a;a(g:g.;:ggt gg^gatgga:- t.,: 

40 AT^r.AGAJkACA A-^'rGG-TGTG GTTCAG^AGAA 7^:;Ar- v:aTTG 'IGTGGTGCTG GTGGGA'PTG'] 7n( 

GGATCGXAG T :rAGA::^ : TAG AGrTGXAG^ A:^ :G :^AG7G': GAGAGGGAGG GT XATTGG^ 1-4: 

GTAGTGTGAG XTTY-T-:^?^! GTGATGGGG: GGrG':GGTX rGGGGAXGC TCCCTCCTCZ 

45 

G-GGGATGGIA GCGGGG-::] GT' ■GGGGG-rTTTT AGGAGCAG:-: TATG-GG'GTX- GAGT-GGGATX 9-j( 

CrCA'j"IG AG''G C7:.GA''GJG-C^AN ^GG'^C'GTGGoS C'l ■.i/J-J-.Z f-^kJ-. A'] GC^G-.GGAG IG^AAAAAAA/-- 

50 ;^AAJ^G'A.^A. A — - 



55 (2) IXTGRZ'I^.TZGK rCF SEC I- NC : 71; 

(i) SEGUEIJGE CHJ^J^GTERISTICE: 

(A) LIGJGTH: f:5 5 base pair: 
(E) TYPE: nucleic acic 
60 (G) ETFAJ.-GEGrESS: double 
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(D) TOPCLCGY: } inea: 
(Xi; .-ECL^^ICE DESCRIPTION; SE-j ID NC; : 71: 

5 AGrTATTCAC ACTTCCT^jST C-':^^5ATCCGAG TGA;^::'CGAC(? GSGTAGGOGT TGGCGCTCAC' 6r 

GC30CGACCA T^.X^Cir^TATCA C.:v:^CTCACT G'l&rCZ'Cl CA T^rGTGATGAG CGTGTTCTO> 12 ( 

Q^^TTCGT^-^G G;'^TTC':nH:rG7 r.rrTTGGTTC ATC'rC^TAAG^:- GT-:CTAACCG 0:3GAGTTAT': 1^' 

10 

A1TACCA1G7 TOl-TCACCTG TICAGTTTGC TCCTATCTCT n^TGGCTGAT 'TGCAATTCT^:^ 24' 

GCCCAACTCA ACCCTCI^GTT T<G:^ACCGCAA Tl^G^AAAATG AAACCAT-GTG GTAT^rTGAAL- jOC 

13 TATCATTGGC CTTaAGGAAG AAGACATGCT CTACA^CTGCI' CAGTCTTTGA C^TCACGAG/. 36 r 

AGAGAATGCC TTTTAGATGC AAAA.TCACCT CCAAACCAGA CCACTTTTCT TGACTTGCC: 42' 

GTTTTC^CA T^TAGCTOrCT TAAACGn^AA CAG^ACATTl^ GAA.TCCCTTA TTCTACAA1» 48v 

20 

CAGCGTGTTT TCCTTTCrrCT TTTTTGCACT TTl^G TG AAT^^ ACGT^GCCTCC ATAACCTGAA. ^4; 

CTGTGCCGAC TCCACAAAAC GATTATGTAC TCrT^TTGAGA TAGAAGATGC TGTTCTTC'T.:- 60=: 

25 AGAGATACGT TACTCTCTCC TlXX^Ti^TG TGSATTTGAA GATGGCTCCT GCCTTCTCAC 66i 

GTGGG/v;^.TCA GTGAAGT^STT TAGAAACTGC TC. 2 A AG AC A.^. ACAA.GACTCC AGTGGGGTG:- 7 2C 

TCAGTAGGAG AGrACGTTCA GAGGGAAC^AG CCATrTCAAC AGAATCGCAC CAAACTATAC 7^1 

30 

TTTCAQ3ATG A;^.TrTCTTCT TTCTGCCATC TTTTGGAATA AATATTTTCC TCCTTTCTAK 84 C 
RFAAAAAAAA A^IANT: 

35 



(2) :IJF0FKAT:0N for SEQ id NO: 72: 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) L.ENIGTH: 1274 base pairr 
(E) TYPE: nucleic acic 

(C) STRANDEDNESS : doub- ^ 

(D) TOPOLOGY: Jinear 

45 

(xi) SEQD-ENCE DESCRIP7'ION : SEQ ID NO: 72: 

C^^AGAGCTT A(.;AGTGTGGA AAAGGCAACC AGGTTGC^CG 7AAGTGCCTG CTGGAATGCG 6( 

50 TC^TGCCT^rCA CAO^:-TCTG GGCATCCG3A CTGATAACCA GrCGC<:CAGA CTGAGGGAT:- 12 C 

g7^c<;^:actg agatgg^s^^gc ccgtccaggc G:;ACAcccc^r agaaatggag ctttctgtgg lec 

TCTCTTG-^AC TCTGGCT5CC TCTTGCCCTC TCTGTGTCTC TrTTTCTTGG TCTCTCCCT: 24 C 

55 

tctcctcctc ag:'ct:-gtct z^cz'cz^^:^ tscacactta gttattgttg tgagcaatg' 3 0C 

AAGTTCAAAG GAACTCCCTC TCCAGCIGTT C: .^A/\TCTTG GGACACAGCC TAAAAAC^A^ 3 6C 

60 AAAAAGTTAG ^-A.GACAGGAT A'GCAACTCAG CTCAC-^^GAGC TACCAGAGA;.. AAATAGCAA^- 42 ^ 



w o 9S 3944(1 



rci/rs98/0448: 



15 



25 



2]h 



z^:rrZK7^j-r. ' 'CrTycz^:o: ccttctccj^:'':' lACAGT-rrrT TcmcTCCCC 'tta'^A'^:^^- 

S 

gaaac-tsta: .-A.\r?:A';A- g->:"?^-t:;ac': ,,,a^aa3ag GATrcccrT-: ac ^'TArc" toc 

l^.r^-Trl^A' :iA'.^'V .CTLTL-^rCr'TT G t(^'t "r^To^^ ~ AGA'^i'r jAC AjrA''i.ATC TT^J ''rJA.'^-Ajr'T'.j'lV- 66 v 

10 G;.7ATT"r:':': < -cagattv^va ctv^^.vttg:^ Crrc ta^cag c ;t7A(;'7taga czj-.z^jz-tTC":' Z2( 

':v7>:;ag.:^:g7 ■■■Acrr^ri'i^:; 7 a^ :at ^ cz^-zk^z-zz^z -TiA^r^ATTT^:; i:;G7T^^^'-T':": 

7^?7'ri"?r?TT crTT'i^x-T: Trrr'Trrr:^:- tctcctttta /V.^-^aaaa-:^"". 

AAAGG-r ;C'C\ ^•"ijAi'TC r^;;A>Gr"T C7C i/zi'^^i^at - ;:"A';:;';atatc i:^aa^7AAT7 S-C;. 

TriAIACl^G!" ArnTIAT^^f^ A'r;'A7TyT"GT /J.T^ -'l^i-'P^AT ':rCG7CTGCT ga>:.A':.<";T';a ^61: 

GArrCyGG^TC " AGr:iAAAG:'G AG-.~CAC:TT' A-: GA^lrl^T^G GT'TGCAGCT GA'GriG^A'G ■ :02^: 

G-G:A'rG^GAr' • ::^>G.AG<G ::]••: ^ G'' GACA'1ACG CTGTT-CT-.T "C/.A^-^^^rTG:; iXVr-GP y ICiP^ 

r;TCf:A:iAG'; ■■"]-:tc7^gg3T ct::agatg7- : cat ttg^gcac ct^-^ttgttaa igggtctag^zc ii4C. 

A(jAAOG3A:G^ ''-CSAC^GrGTAG AAG/vAAGTlA 'rzC'':'Z'Z,khZ,A /\A,^AAAGAAT G;J^A.^GTCA" 12 0C 

TGZ ACT IjA^A- . ■ C-TTTTT ATA TT'T'Tr'AAAAG- ""I ACT A.TT^A'A ;^.''yG'rAAAAA AAA'G^GG - 1 2 6 ( 

30 cixcrGTACc- ;v2-.t: ii"^^ 



35 (2) lIJrXW-:A.T]0:J for sec id NO: 7:-, 

(i; CEC^jENCE chaj^ax7Er:ft:c5 ■ 

(A) EEn\TGTH: 6^.6 DaFfc jic-ir: 
(t) TYPE: vAicZeic acic 
40 (C) STRA.^T:ED^:ESS : dout.if 

(E) TCPCEC'GY: linea: 

(>;i) FE^CC'^rjE DESCFIPT30N: SEQ ID NO: 7i: 

45 g>:acgagtg ^ag-xaatg: CAxrccAf^ acaga!^g:tc Ai>3TocccAA cg^G'Taag^^- er 

A'GrCCAC-X; •-CTGT^TCT"? TTCAAGT'GAG :;':^T7CO:C CC-XCiGTGCA CA- -CGCTTC^' 12C 

^r,—-—'^:r - '"-!-gx:;cci:a cgclacqta':" gv^aa(^A'^g:g y:cT'Z^^z^zT^z cca'?x^ ^cx: :p; 

50 

GAC'mcCT ; CX?TG':TGC TCA^'-CCTO^C CACG7:T>-:A iCACOGC^GCA CA^AAAC?:- 240 

GGACCrr'^'GG:; ac-axtatc'TA c^t>:^^:7':-:tGC':^c aca'"^'"'''^7Aca c-ttal^gacac AGTCrGCT^:-^:" 3 0C 

55 GT^GCT^3AA-: ."^^.A' -^CT^G:T GCAiG:CC'C"'G ^GCC^'GGTTA AGCGTTCGCG CCGGAGACC^- 36C' 
CTCTCCCGCG CAC'GCiTiG^AC AC-TC-GCCCC-:^ AAiG:r:v;AGAG CTCG^AGTGA CG-CrCCT'GCyGA 42 C 

CCTCvGCACTG rZG'ZGTG'ZGG CTCCTCCC2G r::cCGC Z>I^3G CT'XGACCT'C T^GrCAGGTC- 48C 



60 
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^CCG-CGCC^G GCr3CGCZK:CC TC^^TOrTCGAT G-3-CGCGGCAC Or-T^CC G A G-CA CTGCCtGGGG: 54 C 

t:":" c CT c cr: gttggt-tgc i ~ c- ag gg c c aag^gg ag aaj^^ag-g a gc c ggt^ c tgcct 6 0 c 

CCCrT\3CCA^. AACTCCGTTT CI^A.-.TTAAA': "ATTTT^^AGT AGAAAAA_AAA A.A.AA-/V-1AAAA 66 c 

A„AAJ^A^AAAA.A AAAAAAA-AAA A-AAA-AAAA. 6 6 f 



10 

(2) INP'CRMATION FOR SEQ Ii: NG : 74; 

( i ) SEQUENCE character: STICS : 
15 (A) LENGTH: 1^90 base pair? 

(B) TYPE: nuc^ftic acic 

(C) STRAP JDEDr.TrS: doutae 

(D) TOPOI^OGV: Zineen 

20 SECUENCE DESCFjFTICX: SEC IE NO: 74: 

GAGIAOGAGA GAAGGCACCG CCCChCCCCG CCTCCAAAGC TAACCCTGO^ C<:TT'GAGGGG 6 0 

AAGAGG-GTGA CTGTACGTTC CTTCTAGTCT GGCACCACTC T-irCAGGCTGC CATOGGGCCG 12 0 

25 

AG-CACCCCTC TCCTCATCTT GTT0:TTTTG TCA-KSGTCGG GACCCCTCCA AG3ACAQCAG IRC 

CACCACCTTG TGGAGTACAT G^l^AA-^-^GGCGA CGAGCTGCTT TAGA&3AACG GCTG5CCCAG 24 C 

30 T'GGCAG'GACG AGAGTAGTCG G-CATG-rT^SCT' GAC^rTGCGGG ACTTCAAGAA CAAGATG-GTG 3 00 

CCAG'?(GCTG:^ AGGT-GGCAGA GAAG^AOrc;-? GA.C->rACTCA GAACTGA^GGC CGAiCACCATC 36C' 

TCGGGGAGAG TGGATCGTCT G-SAG-rQGSAG G7AjGACTATC T-GGAGACCCA GAACCCAGCT 42 C 

35 

C7^3GCCTGTG TAGAGTTTGA TGAGAA'G3TC^ ACT'GSAGGCC CT'GGZ-ACCAA AG^CAAQGGA 480 

AGAAGGAATG AGAAGTACGA TAT-GSIGACA GAGT<GTGGCT ACA'^AATCTC TCAAG^TGAGA b4 0 

40 TCAATGAAGA TTCTGAAGCG ATTTGGT>3GC CCAGCTGGTC TATG3ACCAA GGATCCACTG 600 

GGG2AAACAG AGAAGATCTA CGTGTTAGAT GG:^ACACAGA AT^^ACACAGC CTTT^GTCTTC 66 C 

CCAAGGCTOr GTGACTTCAC CCTT-SCCATG GrTiSCCCGGA AA'3CTTCCCG AGTCCGG3TG 72 C 

45 

CCCTTCCCCT OSGTAGGCAC AGGG:AG?TC- GTATATGGTG G::TTTCTTTA TTTT'3CTCGG 760 

AGG7CTCCTG GAAGACCTGG TG3AG'?T':'GT GAGATC-GAGA ACACTTT'3CA G:tAAT*:L^AA 84 C 

50 TTCCACCTQ5 CAAACCGAAC AGT'3GTG :5AC AGGTCAGTAT TCCCAG3AGA GG3<GrTGATG 90C 

CCCCCCTACG GCTTGACAGC AGACAGCTAC AT<':GAC CTGG CAGCTGATGA G3AAG^3TCTT 960 

TGG3<rTGTCT A/rGCCACCCG G3AGGAT:;AG AC-'iirACTTGT GTCT(3GCCAA GTTAGATCCA. 102 0 

55 

CAGACAGTGG ACACAGAi3CA G^TAGTGG-'^.AG ACACC^:T(3TC CGAGAC^AGAA TG^G':^GAG3CT 108C 

GnrTTTL^TCA TCTGTGC^3AC CCTl"^TA':V=:t: GTGTATAACA GGCGTCC'rC;C CAGT'_'G3GCC 1140 

60 Ci:^;ATCGAGT GCTCCTTTGA TGrCACrGGGA rCdX^ACCCC T<3AAv:'GGvGCA Cy3ACTCCCTT 120 0 
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r;^(^;.fj j^:^z ' -^-'CATGCCA G^^CTCCCJ^^Jk ZkkCCCCCGk i^CGCCAG"' 126^ 

TCT Al'^ jCCT S Crl^r-.TCA/Z^.r.-:^' "I A'. CA'.-AT'TG TCT ATA»A.GCT '.T.:!A.!.:A'ri'j;/-.G'^ A*.A'.-)A-AAJjAGC- ^j^'' 

AG3A'.;;'7rT:^ a:^:^a':>ctag:: ■ ^:'':G:-^7:vr': gva^: CTTT^r^T cac:^:!'" :ArA 'L;^T:^:-ATAr: 

a'iatcccca: '^AAATTT^rri c-c7<:att c?i:::aaatg': gx;'"cagt:>3 to;c7Caaa^ i44i. 

10 CC?C: AT ATT TTT- AfXCA^.T - .A.^. T' TA.^A. TT'CTTT'CAGC TGCTTTC-TTT CATACG:iAAC IbOi. 

TTCAGATTTT GAGTAATCCT ^rT"! AGAG:^''^'"" ^liAAGAGTCAA A.AC"lT::AAT GTTCrCTCC: 156*. 

g"^t?:^:cT'G: cccatx^tgaj^. >;:a^^.tttcag g'^taaggatg cgcjagaccc AG^;;rTCTAA I62i. 

15 

CGTT'^^TATGC GGGCAGGTCC' A.G^GAGTA/G:^ CACtCAGT-STT CTTiTCCTCA. GA?T3ACTTC- i6&( 

AGGGAGA AATAGGAG:.A GAj' "GT-rGAGG TGTGTCCTCT CTGi'CTOACT CGTCGGTTCA 1741 

20 GT>3T'';ci^:^AG GAACAc-GAcr ^;g^'"T'::aj:at tg.ttttgtat t^gt;.JiCattt- tggatt'AaA/t isO' 

oi'.hAPj'.ZK'Ch ct^g;::aaaaaa. ;j-.^a-aaa.a/-. a.aaaaaaaaa. aj^j^a;j-aggg caggag3GG(- i^'C' 

&:'TCGCGTAC ccAA.TiJGCcc tcac;.t:;gat les-i 



2.^ 



30 



40 



(1) INFCRKATIOtv FOR SEQ :D NO: 7h: 

( i ) FEO'JE'^CE GRAr^AGTEKZSTICE : 

<A) LENGTH: i::'3 base pair? 
(E) T^'PE : nucleic acic 
(C) STRANG EDXT:SS : double 
(E) TCFCGCGY: Unea: 



(>:i) SEQUHINGE GEfGFIPTICN: SEQ ZD NO: 7h: 

c^GGor-TrTGA gtg(tag=ag:t -xtgtcatg:- cg:.;^:cgctct c^tgs^i^ggttg tttcccgtc': e=( 

TGTTGCTGCT GGT^XTATGG i"yG. y^ATGTCG AGAGCTCGGA C^3TGTC05G:' GGTC-CTGCTG i2(. 

a;gg3atcr^. agi^ia.gtg-g.^ (.^t'.:-'gggatag gai^atcgctt g7-j.iattgag gx-ggtgcag ibc 

45 tt3ttc(:agg c-:;t'3aa,&:gt gA'^sagto^sa tgtgggcqgc c-^gagtggt:^ gi'Agagggag 24 ( 

AAGAC^AGGT CG::TTTGGTT AJ-, :-AGA(;ATG Cr^AGTTTTGT GT-TTGATZ^AT ATAGCTTCT:- 3 0i 

GAT'-^TTATGT AGTX.AAG-TT iGATGTrGAG GTTAGAGATT T3ATGC':^!:^TT 03AG-T3GAT;-, SbK 

50 

TGAGTTGGAA AG3AAAA;-.T:' AGAGTA^.GAT AT3TGAATTA GATTAAAACA T:A':-A'3GTT> 42' 

TGAGAGT-XG CTATCGT^T: G;v^>.TG;^T GTTCAG3TGC A:GTTG7rAC TTTATTAAAA 4H( 

55 GGGAA.TGGTG GGGTTG3AGA GA:TT7GTAA T3AACCCAAT G3TTAT:^ATG ATG^:;TTCTT-T 54C 

CTTT^ATTT-AT ATTTVrTGGTT GT:.GGTAAAG TC-3TCAACAG AAGT3ATGGT GACATGAGAG 60 C 

GrGGAAA.TGGA GCAGTGAJ.TG AG-GATGGTGA ATTGCAACCA T3AG-TTG::GT GA^TCTTTCTC- 66C 

60 
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3.^ 



AGTTCATX^AC A.AGACTC7TC T CT 7 CA.AAAT CATCTGGCAA ATCTAG^'JAG^r GGCAGCAGTA 

AAACAGGCAA AAGTvy:^-;^C'r (X;^-AAAA^:>3A GGTAGTCAGG CCGTCCAGA3 CTGQ=ATTTG 

CACAAA.CACG GCAA.GACTi^G GTOGGA.TCCA AGTCTT'GGA^. A^':'CGT^r-T^3A. AC<:A.^.CTACT h^' 

AIA^CI^GA GTCATG?CC-A CGrTGAT^rTC TTA'GAACTGT GTATGTTA/-.C TTTTTAC<:AC 90. 

AT^j^Trn^GTA CT^roGiArAC :^^ga.^^^j.:gc agctticatc TTTTi-^Tr-^GT atgaggtga;-- 96. 

TATTGATGTG ACT^^A^vl^rAA TIACAGT^ r-TC GTATAGAAAA CAn^AAT AA^.TTATATC- IC2C 

AArTACTATA CATTAI^GTAT Arr.^A.A'TTAAA ACA.TCTTAAT GCAGA^^AAA AAAJ^AAARAA. 

AACTCGAC<^G C-GGGCCCGGT ACCCAA.TrXN CCAAATGGGA GTCGTAJ.AAA ATC 



:osc 

115} 



20 (2) IK^X'RI^^TION FOR SEQ IT KC : It: 

(i) SEQUENCE CHAKACTEFISTICS: 

(A) LENGTH: 585 base pairs 

(B) nucleic acid 
25 (C) STRA^NDEDrCESS : double 

(D) TCPC>EOGy : 1 mear 

(xi) SEQUE^]CE rESCKIPTION: SEQ ID NO: 7t 

30 ATGTnACAA TGTTC-7GTAT AA^,TOGC>ACA ACTCCTCGCC CTCTAGCTGT CCCCTCCCCC eC 

TITGGTTGTA TGATTTTCTl" CTTTT^rTAAG AACCCCTGGA AGCAGCC<:CT CCTTCAGGGT 12( 

TC-^iCIXSGGAG CTCC-GC-CCAT CCACCTCTTG C^TACCTGC CTCTCTCTCT CCTX3TGGTGT ie( 

CCCTTCCCTC TCCC^.lK:^'rGC TCC^GT-GTT^CA GTGGTGTATA TTTCTTCTCC CAGACATGGG 24 C 

C^ACACGCCC CAAG3GACAT GATCCI^CTCC TTAGTCTTAG CTCAT0:;GC^ TGTTTATAAG 3CC 

40 GAGTTGGGGG GTAGAC^GAG GAjy^.TGGGAA CCGAGCTGAA QGAGAGSCTG AGTTAGGGGG 3U 

CTAGAGGACA GTGCTCCTGG CCACCCAGCC TCTGCTGAGA ACCATTGCTG C-GATTAGAGC 42 1 

TC^CTTTCCC agggaa;^g TGTCGTCTCC CCGACCCTCC CGTC^^^GCCCT GTGGTGTGAT 480 

45 

GC'TG^GTCTG TATATTCTAT ACAJ^GGTAC TTGTCCTTTC CCTTTGTAAA CTACATTTGA 54 ( 

CATGGATTAA. ACCAGTATAA ACAGTTAAAA AAAAAAAAAA. AAAA.2-. 59 ^ 

50 

(2) INFORMATION FOR SEQ ID NO: 77: 

55 (i) SEQUENCE C:4A.RACTERISTICS : 

(A) ijEN:;TH: 577 base pairr 
(E) TYtE: nucleic acic 

( C ) STRAN17'?.Dr\rESS : doubi e 

(D) TOPCLOGY : 1 meai 

60 
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'x:: rL:'^^:T :::::r:'K:i^'iGr:: sec :::: nc: v. ■ 

CriTCACGAfr::^-: c':"^\-';agaa':- T:^^':AC':ir;<- ctcccT' tct ;-:-.?:'C':^-^cc atv-^xci^gc f ■' 

G':;to?C':ca':- CT"T::cT:rT:"^ a'? >;-g3AC'"'t icgt''^? .act '7:r'^::AGA^:A gtcc^^^t" 

jZ-'P':;;:;" Ar"^!-''.'T'CT'.-^rG 'J*"'] < "CC A.G'j-''."L AA.GT^ rG Tl"A. A'''"T r"T''r'"'TG'r AC!..T?T'CA]T<r' ^ F ■ 

C':'ca;g:acg': cacga':'Cag^.- gagtag-g:^tg TGiCGT-'-G:A lgag^agog^ ggA'3g::ag7v 

ccccTCGA'iA tgtlX'tgtA':" : A';r r-GT^r-G^ ag3Ag:,;.tga 'rcA^'-^GG-GT GrrsACATcr }or 

cggatggat: ctg'Gggag:: aa' -^.tgag":- C'G:aga;.tgg GGGT^^Tr^'^TC acgattagtc :t( 

cg-'?o:agg: tg/g.gacgag ggg^/.ttai-^t AGTiG:T^'?::7 ^GrGrTAGrG: tttagtcgc: 41 1 

aggg:;tggg:^ tgggaga"^gg gtg^::tccc" TirT-GrGTrGn- a':g'ggt G-:r ctgacgttg: 4f-( 

G'l'GGGT^'rTA AAX-TTGCI G7 (';A:v:-:^'?r^G:T TGG^' 'T:;: A' JJ-G'(;<G :TT ;vr-i;^TATT' i:4- 

/-G'.G/.TGIG'AG-. G/^AGaAGGGiA. IvAAA-Gi7i'a'AAA /iACT*r^j/ " ^ 



(2) IK7'GRMATICT: FOF SEQ id NO: 78: 

( : } s E /METc ':e c harag t e r: £T I C £ : 

(A) LETCGTH: 2:7e base i ; 

(E) rGi'EE: nucleic ac:c 

{ G ) 5^ T KAJ'^TDE GNTESS": double 

(G) TGPCIX)G^' : liriear 

(Xi) GLGIXaGE DESCRIPTION: FEC JZ NO: 78. 

(^gaattgg:^!: agc^a* t ;cggc caagatggig ggtoggg^G7 G'-cyxro.;cA S':t'aacg;c;- 



c'rG":T<5<.;'rcG C(Gg;a'/':g;g gg:^tgtg?:^ (gigagg^iag g^-T'I^gagsa <:;;:,ccgcc7C'?: ii 

COT:OG'i/\GG AC^AG v^GGl.T CC>VyGCCATG AGCC-'rCTGGA AGGlrGAO'^GT G^l^TGATGGAC- 18t 

gg:^gaggg:;a ih.;.:"?-;aa;.'g: ttaggccgga :G<?7G'rGGAT ■:gtg:ga:;ca gacigattc;- 2^' 

GAATGG-;-AGl^ GGFTTGIAA;. (^AA':^G::;'?:^AA ATAGTTGAGA GGAlTGTVri^G GAA'lyGTAGAl 31- 

GTGA7TGAAG AAIGA^GPIG GAGTGGCCGG TTGGTGGTGA I'GAGTCGICC AGCATT'rrr: If 

I'ATGCA/VACt-g a':g-.-':;atatt g-cg: igttat gg'iggiggag g^-j-.z gttgga A(j,a:c7^ggag 41. 

AATTAGATGT 1AGAGAAGAA ATXy^lAAGCA GIGGAG'^'TG 'JGA" I'GtITG GAAA7GG'1<1^^ 4^' 

GrTTCT I'lAJ-. G :^AT-GrGG(K:' A.VrGGGTG-3T GGGr:G AGGA GGTGTG-GIAA GATA"V^-;^rAG' ^-K 

CZ-TCACPJ^CZ A:^r?GAG'AGG GAG7GTOGGA ATTGCG'Gl'Gl G.^GGI^^^TTA GC^TCTTTTT: 6 'J: 

Gl^rATAGlGA GG7"r'G:;TG?T GG^l-lGTTTTT ATGGGTGRGS :GTG0G73GT AATATGAGA^ 66 1 

TG7TTGGATG T'GGCAG'GTGG AG-.GGGAGTTA TGT :^AG:^GGT GGGAGZAGAA TGGGAGATCA 7 1'" 

GAGGAGGGTG ATAGA.GrGGA AGA3TTGCAG GAGGrGGAG-G AGGA^AAAAGA O^ATTGAAAG It-'. 
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GAAr.A2-.GAAA. A3.AAAr.ACAG GCTT^^TAGAT GAT GAAGA^.-:- A3AA.hGAA*GA TCTT^?-GCGA': 
GAG:^A'?G.AA3 GATtAG^AAGA AGAG^AGGAG GACA-ACTT^Gr Cr:;CTGGTC-T GSAT^SAGGAG 90. 

AGAA.GTGAGr ciA^.TGATCA g:;-gg:cccca GGAGAGGACG- gt ^tgacccg g:5agsnaagt 9^'.: 

AGA5ccT>GAr GA--G-"?GAA? aagg:atctc ':x;A:^AArG':^ ':v-rcGA:^G'?G acacagagg: 2c: 

10 Cr^T-GGAAGAC T : :™GAGG:' A'GrGTAAAAG TGAGCATG^r? ^\-:.AAGGGAC TGTAGATTTA 10^( 

ATvATiGGGTT 'ZTCAASAA.TA CACACCAAAA CAJ^.TATCTGA <G:TTCCCTTT GGCCTGCAGI 114. 

TT3TACCAAA TrrTTAATTT TTrCTGAATG AGGA^iC-CTTG TTTTAAAAGA TGCTxrTCTAG 120^ 

15 

TCATTT'G^TC TCA'PGGC.AGT AAGrCTCATG TATACTAAG-? AGAGTCTTCG AG3TGTGACA. 126;; 

atgag:5atat agaaaaacaa acgtagtgtisi t-gg^tctgt ttg:^agactg gga'?(gggaa': i:-2(' 

20 AAGTTCA.'TTT ACTTA'GGG^T CAGAGAGTCT CGACCAGAG^ AGGrCATTCC CAGTCCTAA'T Z'<h' 

CAG2ACCTTC CAGAGA^CAAG GCTGCAGGCC CT^r-TCAAA.TG AAAGGCAAGC AGGAGCCTTi;- 144' 

GrNTTCTijA^GGC A7^GCGCAAAG '?GTAACGTAG AAGCCTTO2A TCCrTTTCTT GTGTAAAGTA l^^OC 

25 

T-riATT'TTTG TGAAAT^TGCA G3AAACATCA GGCACCACAG TG^:ATGA.AAA ATCTTTCACA- 156: 

GCTAGAAATT GAAAGGGrirT T'3G3TATAGA GAGCAGGTCA G^>iGTCATCC CAGCCCTCTc- :62; 

30 AA.TCTCCTGT &GrAT'_-TTTT ATTTCTIACC TTTAA.TTTTT CGAC-2ATTTC CACCATGGO: 16)^1 

ATTCAi^CTC TCCA2ACTCT T*GACTATTAT CTCTTG3TGA GAG:;ACTCCA ATAACAGCCA 174 

GGTTTACA.TG AA/rTiGrGrTT' GTTCATTCTG ACCTAAGGG:- 'TTTAGATAAT CAGTAACCA': IBC: 

35 

AACCCCTGAA GCIGTi^ACTG CCAAACATCT CAA.ATGAAA.T GTTGTC^SGCA TCA'GPiGACTC ISi^' 

AAAAGGAAGT AAG3ATTTTA CAAGACAGAT TAAAAAAAAA rrGTTTTGTC CAAAATATAG 2 92: 

40 TrGTTGTTGA Tl'TTTTTTTA AGTTTTCTAA GCAA,TATTTT TCAAGCCAGA AGTCCTCTAA. 19^^ 

GTCTTGCCAG lACAAG^TAG TCTTGTGAAG A^AAAGTTGAA. TACTCTTTTG TTTTCATCTC 2 04' 

AAGGGGTTCC C^-^G^TCTTG AACIACTTTA ATAATAAC7A AAAAACCACT TCTGATTTTC 21C-' 

45 

CTTCAGTGAT GT^^CTTTTGG TGAAAGAATT AATGAACTCC AGTACCTGAA AGTGAAAGA. 21 ti' 

TTGATTTTGT 'TTirCATCTTG TGTAATCTTG CAAAGAATTA TATCTTTGTA AATCTCTCA;-. 2 22 ! 

50 TACTG;^TCT ACTC-TAAGTA CCCAGGGAGG CTAATTTC^^' TA^J^AAAAAA AAAAAAAA, 2 27V 

55 (2) IICFCRT-iATICN FOR SEQ ID NO: 79; 

( i ) SEgUH:^'CE CHARACTER! STl CS : 

(A) LETvGTH; 1143 base pail: 
(E) TYPE: nucleic acic 
60 (C) 5:TRAr^EDNE£S : doub^ f 
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(L) TCPCLOGV: lii'-ea: 
r:X.'':^NrE LLSCRIPTICX: SEC ^J-: ^ 

CCC^T-TrCAAC :-;:"?CAACCCA CTT'CTC'I^-.C':' <':AC- 'C'C ''CCA rrv:T?rCG: C-vTCCrCTCO 6C 

cAG?':'';-c;~cA r-:.A;:"^<^:AGA :7cp:;t:cc': ' rACA^.CG:T^^A acax'~{-i^.ca gtgavgaga: 12': 
gggcc:g -A- ggC':::A':A'X acacccaca: ■ -ga'^;:" -ga^' a': i: :a^gca.G3 A-TGCCyGc:; 

gc^ggaag;:":: ''^■:Xt'^tcacct c-^T'TGrTCic-c '".rCT'-rCrGCCC ^^gggcgaccc a tG^^jag-gg.- 24-: 

ca&:;aggg<gs c^Gno^TGG cctc :^'I^GG:^T '%^t:;:a :iA?c -^C'GGTgggga tgitgagt-g- 30C 

AGTGCGA':^A r^l^ATTTrTCT A'C^-.TCOl^-^A 'GAjG?.CGCTC ^TCGTCACCT C'-GGAGCrG' 36 C 

CATCZ^GGGGA <.yGG>C'r:.T«G<G ClV^T'M'rT'G?^'^ :>GGAGCra:': GCCrr-CATTT A'-'GA'^AAAG- 42C 

gc;gtc- rAvrA tagt'GGx:c tv^t:;agga'V cgtggtaxg ■:C(Ggcag:tt i^ggg:acag^ 4BC 

CATGC;-G^ G^(; ^:g ;AAA'TTT G^AAGGAAGA TTG— GATAT GG-AGTCTT ACIArAACA: b4C 

TGcc''r^;r-^-^':,G a:cT':gac-:t cgagi^gactv^ gaa':ag7g";ca igcggcgagt<: agagtccag; 600 

!5 AGAAj^-GCAGA AG^-rA'GAGC CATCTACCTG ■TGT'CATGGA: ATGGTGAAG3 CG?^GTTCA(- 66 C 

AArCGTT'JAG G-G'T ATGGICG TC^-^G^::TCTG- ^^.ATTCTGrGTG^ CTTGTGG-:AT CTCTC^GCCCC i:i 
TrTGTr^:,-^!*"^- lArTGGGGGA GAA1GT'?<:CG ^^J^ClAAAGGG ;-.Aj^AGA<GACC AG-A/^/GliAAA': 

GT7!G-^AGTC' AGI -GG^-J^.TGT AGCGATG^OCT GGCGTGATTA 7TAGTGCCGG G'rGGTTCTC- 84 ( 

ACCiGG:-GG?C GGTGvGA7--GTG ACTGCIGI-A^z^. G^AA'^AJ-.CCAG Ar:^':GACvGA;^A. AGAGGCTCT^ 5C:( 

^5 ca;^.gag::c: a:-ttatcctg gccgcatgag ggT'-:;gcaca g:cctgctcc ag-caggact 96C 

GCCGATTGC: 'lAG AGCG'; TT CCCCA^r^r-TG rCCGl-CZ^rCA aG-ICCCrTCC G^:'AGTA31'GA 1C2 0 

tgtg^ai A^.TA ^A.c-TGic;.TG 7tattgtg:jin; xaa;a.aaav/.a. aa7-Av;-a.aaaa aj-.t]-t-gg:-g lOR 

g:;c^3':gg:-ta cg: atigggc cti:: m^ggggi^^ c-GTTTAAA^r 'i'A;-.TGGGC^^ g:--t':taj^g ::4 0 



40 



GGi: 



ii4:- 



45 



50 ( : ) ^ EQ- Ji: :cE charA':tef. : sc : c 5. 

(A) LENGTH: 5E7 case pairr 

(B) TYPE: nucleic acic 

(C) GTR;AT;EG:JE£S: doubj* 

(D) TOPOLOGY: ]:nea: 

55 

(xi; SE7JETJGE DESCRIPTION: SEQ ZD IJO: BC: 

ggcag;-gag;c agatgCtCctt gacaccagca (gg-<:-tgacatc cg!:tattgct actggtctg' b( 
60 tcccccacag ttcctctc-ga cttgtctoga gcacagtcct ctgcgagacc cctc^ccaga^ 12 c 
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CCZJ^Z'?Cj^C CATGATCCAT CT^S^-l^^^CACA TCCT ::TTC G-rTTT'TGCT? CCAG':^:^^?!^:- IF C 

cA-:^rTCA'3Ac L^ACT':cAC<:^A C'AGAj:-AT-^::Aa cA':^tccctgc CT-TTTACcrr '^:;cac'7?ca> 24 c 

GrTCTIoTTC C r-3AT'j:^?^3G TCCC7'CTCT: Z\^?rCrZT<:Cr i^-GCAGlrrci^r ''^T^'yr-CTOn^:- 3 DC 

AT^>:'>:: atc'>7p^:tc atcg^^^'tV^^ ■?>^T^:^T'?trc'r gT'^?:^cao:-^ ■:^:ACG:^ci:^r; 30 c 

g:?co:^":a ag.A-^gatog? aaa.gt:^ia:a t^:a.acatccc ACrG:A-'3-G:rG: ^-^GA'^ccT^rcT 4:-c 

G'ZA.Qn-lV^SA CCTTTGACTT •'^TCAGCCTCT '3A.TCCTi3GAT G2TC^'rGTG:;T G3CACA03A- 4f^C 

CCCCCGrcrC A^ACrrTTGSA T'l^^TA-ATAAA ACAA^GAAA CACCAAAAAA AAA^kAAAAA;^. 54 C 

AAAAAAAAJ^ A.K<rX:GA 557 



(2} irCFORKATION FOR SEO ID NC: Ei" 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 795 base paarr 
(E) TYPE: nucleic acic 
( C ) STRATCTE T-KE S S : d C uta e 
( E ) TOPC'EC-GY : 1 : ne £ : 

(Xi) SECUENCE DESCRIPTION: SEC ^D NO: 81: 



G?CGG:^-G3GA TGTG:SAGCGC &GG3CGGG3G G^GGCTGCCT GGrCGGT^^CT C-TTGGG<GCT'S 6C 

C'l^GriGrGGG'? TGTTAGTGCC GG5CG:?T^G3T GrCG3CAAGA CCG3TGrG3A GTG C^TGACC'I 12 C 

&7GS':;TCGGT GCT'GA.A(^TG CTvCA-ATACGG ACCACCGCGT G:GCTG3ACT CGCACGACAT i8C 

CAA/-,TACG-:;A TCCGGCAGCG GCGAC-CA/.TC G3TGACCG3C GTAGA;:X^:GT G>:r?AC.";ACG: 24 c 

KAATAGCTAC TG3CGGA.TCC GGG^rGGrTG G3AG^GCGGj TGCCCGCGCG G3TCCCC'G3T 30G 

GG!?CT^V3GGS CA'GGrG3TGA GG?TCACGGA T-r-TSGTTACG G3vrAAGAACY T^:^CACACGCA 36 C 

C'CA/i'TTCCCG TGGCCGCT'^T C'^AACAAGGA G3AG^3TGAGT GGGTTTGS'G:; AA':;ACGGCGA 42 C 

GGG7GAGGAC CTG3ACCTAT GGACAGT<G:G CTGCTCTG3A CAGCACTGG:; AGCGTGAGGr 48C 

TGrTGTGrCT TCCAGCATGT C-GG::ACCTGT GTGTTCCTGT CAGT-rACGG-G l^r^AG^AGTAT 54 C 

GSAA.GGGGCA TCGGT^3GX:A GCUY^'2:AGl^T Z' CAGGI^GATGC c:AGTGC3AA CATGrACAAT 60 C 

ACGT'GGAAC<; CCATGGAAG3 CAT G?T CATC AAGCCTAGTG I^G3AGCCCTG T^GGAG^^T-^AG 66C 

gat.?aagt:t gagt-^tgtgg a'tg^a7gg3t ':^:;at^ggag3G TGr^cA^GGTc^; ggg:57^:tgca 72 0 

GG^rCACTCT TGGCAGA:^AC TTT<GG:n":'TG 7A.CtGG3TCCT CAAGTGCCTT 7T^nGATTAAP. 78 0 

GA7^TGT7G-':;T CTATG 79 l 
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ii) ircycFJ-iATic:; for sec nc- £1 : 

(1) .^Ii; LTE^:cr CHArJ.CTi:K:5TiC£ ; 
^ (A LE:i?TH; 13^4 base pcir^ 

(E: Ti'PE: r-j-:tac acic 
( C ■ :rTFJ^\^Z3\XSS • ccuhl e 

H: txii SECIJE^^CE DESCR:P^ICN: SEQ :D NO: £: 

KA'^GCTC'IAA AC-rjG^''": ACC CT^ir^-C-rf^C-AC' GTGAGCAGTC- GTG IGT'SA.GA. GCCAGG-GGT'" 6' 

rGCAGTC:AG7 C-G.A^.CACC': GGGAGCT^STT TTG^I GCTTTG T(GGAO?irTCA 12 { 

15 

CrLAGTiXCGI CrnGAi^J^C ^ CAr^'G'-GAA GAGGCGT^SA/-. CAGGAGCCAC CA7G-CAGTO" It-. 

'r7:A(^c'7r .-A t^jaa.gaccat GA"i^:,T':rT.: t^" :aattto-^ tcaT'-^^tt^ct gtgtig:^'?(GC/. 24- 

20 g:':c':^:::'7:.:;g chc^z'^yy^:;^ g'?;^ ^'z^-ca at : ^atogg*': GA^x^-TT^Gr ^■iAAGAT^T'?-- 5C^ 

GirG-GAGT^T -i^GTG'^A'^TGG C AT'G .:A':^77": G7GAACGTG.; g:TA-':TT! XT GATOG^A'GG-' 3e 

cvr^-^^rGTx; '^rTTy^'K:'?cj TG^-^^^'rTGG'r'G go:tgctatg gt ^gtaa:.;ag '^gagag^zaag 42g 

25 

T::'7G:GGTGG TOiGGT'IGTl G'ni:>\TGGTr C7GCTCATCG Ti:AT7'GGGGA GGT'G'GrrA'^^ 4eC 

G:7GTG::T'.:G G'/r^G-^T^-r-lA GA^^GAGAA.TG- OrTGAGCACT GGGT.;A01T^ GvGTG3TAGT':^^ ^4' 

30 G'-^TG-G/.'IGA AGAA.Ar,A7TA TGJ^TTlXX^A:^ GAAGACTTCA GTGAGv^-7"~7G C^AJ-.GACr^C^ eC' 

A'?r;AJ^AGGiG TGAJ.G'GG-^TTG GGGrTTCAGG AACTATACGG .^.TI^TTGA-X^A GTGAGGCTA': 6^: 

-TrA.AAGAG-A acagtg:gtt ti: r-^-^GATTC 7G7TGCAatl; agaa^ ;tgag caa.gacagc'^ 

35 

;.j,TGA,AACGT G:AGCAA'G:A A^.A G GGTCAG GAGCAAAAAG TAGA-:rG'_;TT(3 GTTGAATCA'> 7P'. 
rTTTTGGATG AGA'?r:GG,AAG I A.-GVt'^AGTG AGGGTGGGTG^ (^TGT -r^GAG? 7GG;\A.T7>GG > 

40 &g:g7GGagc ':^g:4Gtggg^ag gatt-;tktgc aigtatctgt ag7~ggaatct agaataagtg 9C)': 

ga?ttgtg:c t:t!g:ga:ta G'rGGTG^rGAG atgggaagtg 7ga„c,?^aG':;ga ggg^^sg^aa^:. 96': 

gaggagtgat tgtGGgsagg:- ga:a-gatgt az-'.caa.tgtca gt'Ggg3g:ag aatggaggt-g lOi: 

cccTTTcy^c T':gagagttg ggggiagata gggaccactg ggtt7A:ggg^a 7:^g;gtgagt': iohc 

50 ':gtgg:gcat 'T'gggggagt:' 'jagi.aaagcg 'ttgatatggg ggg: agg?gt a^gg^tgatg i ::(:■( 

G:AGT(3GTGT AG'^GGGGGAT gag/- :-AA>^(^G CATTTTATAG^ ::GTGGGGATA AGTGAAA.TCA. 12f:[ 

G:-AGAG:GTC TG-Gr-TGGATG 'r'GTA^AAGGG AGTTCAAAJ^.T GCA1A.-J.GG7 GTTAGAATGT 131:0 
TAA/. 



4f 
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c; iiJFGP^y^Tio:: for sec NO: £3: 



{i) SE?'.TE:v)Ct CHAR;-.rTEKIST:C5 : 

(A) LENGTH: 14 94 base pair£ 
f (E) TYPE : r.ucieic acid 

(C) S'TR/JCE-EE'rCESS : dcubie 
(E) TC PCIX-GY: iineai 

(xi) SE.'JEMCE LEFGr.IFI^ICN: SE;: ID NO: tj; 

10 

CTOAGC^CTTC TGTCTCACTi^ T'^v^-o:^:^''^^•? G^^ATTAGGG CAAG-3AC^'3^3C ATX.^ A 'J^r^GAC: 6C 
GTCTCTCCCT AAAACCCAGA CG''^'''TG"r?CC CiZAGTCAGTT CTT'GTT'GATC CTCGTGCTCA 12' 



]t 7CTTCATTGC TGAG^TT^GCA C-rT'>:TGT'G3 TdGCCTTGGT GTAi::AG'GACA AT'G^GTGAGAr l^C 



ACTG-3^3ATGG AGGAAG'GSAA GAnaHTT'G'G'G CAAAACCCTG CrGAGTOGG^GT GTfGG-GCTGTG 24l 



^J-.TO-^CACC TTCTi::TACCA GG'rGCTAA;^.G AGT-GGCCTGC CTCACCCAG3 CTGAG^::ACTT ?0C 

20 

C^TGACGTTG CTG-TrAGT*^? CT>GGOAT^rAA G.ViAGATTAT G^TTOGCA'G^ AAGACTTCA: T-f.C 



7CAAGTGTG3 AACACCACCA T'^A-^GG^GT A^^G^TTGGCT GGGG3AGGTT TTAGG<GTGGA 



25 GAG/-AAGAAG CAAGGrCCCA CCTGCACCCT CATCTT(3TCT CCAGrT'GAJ^G '::>GC'T>GTGGCT 48 C 



TCACCAACTA TACGGATTTT GA'>i^-.GTr AC CGTACTTCAA AGAGAA^AGT GrCTTTCCCf^ £■ 4 



rATT-^T-^TTS rAAT^^ACAA'"" GTGAGC'IA^G ACA'GGCiGAAT GAAAGGTGrA CCAAGGAAA/-. : 

30 

G:;^n^''GAcsAc cnaa.aartaj\^ ag?tgtgggc togcatgagt gggtgg:^3ac tigttttcatg e:6C 



GGCTCAGAGT GOrAAA.CGG:^ GAl^G^GAG-TA (GGGGAGGTG? CAAGTATAAA ^^-^CTCTTTT*'" 



3? TCrrCCYGAA GC-'STTGCTTC AATCAGCTTT T^TATGACAT CCGAACTAAT GrAGTCACCG 7&(. 



TGG^TGSTGT GGCAGC'I^-GGA ATT-GGGGGCG I^GGAGGTAAG CAGATSAG3A GOTG^^GACT*^- 84 ; 



GGACATGGGC ATGAGACCAG GGGT^GGTGAA CCCATCT^GAG GrCTCTCTCrG AG3AAACAGA 9C".: 

40 

CTTCTAACT^G GGrC'rCAG3T AGG^I GTCTG T^GGGACAGGC TTGAG3ATCC CTAT'CATCTT 96 C 



CCGTCATCTC TCCCTGTTCC TC-SCTCTCCh GOTG^C^PGCC ATGATTGTGT CCATGTATCT 102^ 



45 GTACTGGAAT CTACAATAAG TCCACTTCTG CCTCTGrCAC TACTG^rTG GC ACAO^GGGAAG lO^'' 



TGTGAAiGAGG CACCCTGGGA AG^rA'^CAGTG ATTG3jGC<3AG GG3AGAC^3AT CTAACAATGT 114 1 



''^A'^TTGGG'^C AGA-^.TG3AGC TGGGGTTTCT C^rTGCAGACT T^GGG3?TAGA TAGG3ACCAC 12 0: 

50 

TGCTTTTAGC GATGCCTXGAC TT"r:CTTCGA TTG3TGGGTC GATGGST-GG^ GGGCATTCCA 126v 



C^AGGCTCTAA GGTA&::3AGT TGTGTTGrCC ATTCCCCCAG TCTATTAA-A: CCTT^GATATG 15 2. 



55 CCCCCTAGGG CTAGTG^TGA TC'rCAGT<3GT GTAC7>GGGGG ATGAGAGAAA GGCATTTTAT 2 



AGrCTGGL^^rA 7AA.GTG.^W^.T CA^^CAGAGGC aCT^^^rvGI^GGA 'T^GrGT AG^^A^'^ G::ACTTCAAA. ]44' 



ATC^ATAAAC CTGTTAGA.AT GT"TAJ^A/V^ AAAAAAAAA;^, A'.GTCGACTC T«GGC 149- 

60 



wo 98/39446 



PCl/rS9S/04482 



22 ^ 



fi; se;jz:v:h ■"hakacter:?tic£ : 

(Aj LC^GTH: 1255 base pair: 
(E; zyPl: nucleic acic 

( c ) ftr^-a^e:::^ ss : dour : ^ 

10 (L) TCPCLCGY: :inea: 

(xi) SE:UE"Ch DrSCKjPriCN: SEC 3C NC : K. 

GCTACGTi^:3^: TO:-:^': G:A7 GG^AAf^t^CM:- CCCT^GGGG:^^ r-GAGri^GGTT CT'G-GTCCTiS;-. e 

'j^CyrAGTTGG': GT^G^GA^^AG ttg:T'g:"GAG s^AA'T^GiiiA':'^ 'G':^?GAGG :g:; GTGGTGTGT^'- 

Ai.^-.T"y:(G:AT GGA'TGT^'^rTG GGGTCGATGA AGGGT^^AOG'? ^: AG^^Aa^^TG GGGTAG'::AG IF' 

20 &GGGTTGAGA r 'G' "r^TTrGGy: TGGGVGG-AP.G G^i-^'GTTGy^^AA. ■ :^^,GG AG-^.G-: AT'r^^.TGTTA 24-: 

agga7a;^.tg^ T'.-:7^'.am'^'?: aagaga'-^ga^ T^'?G^G:;A/-.Ly:' A':aj:^:.aggat 'Gg-^aagitig 3( - 

GGGA'LC-.TGGT C^rGO^^/r'-JAT GA'T^GT^GrGAT TGGGGAGTTA -r'ZACACGGTC GGGAATO7CA. 3 6^ 

25 

CCGT'GGCTGG GG/G-^.G'GT-C- G::G.GTAATGA AGTG^3ATi3A^. 'G'GGX^.TGGCG TTTGTGCTA/-. 42 ( 

GTGGCAAGGT GGA':<GGGGGG GA'GGTGGTOS ^P^TGGTAGGG ATTGGAiG/-.T'3 AGTGC^ACC" 4F( 

30 CGPGGGrTGG C^'^iG: :SAG:G - AGG^GGAGAG CAG^ATGATGy? T-.I-TGTGTGG: 7>G5GTGAGCA bh' 

r?s'?rz-hTGc 7 gg^g':giAt gt^g:;ggatgg ag:;agagcag c':gc::ga:cc tgggagagg^: eo; 

AG3AGTTGTG C:^'!'' -:A':GGG AAGATGATGA AG-GGGS'TYG':; AGGI^IGGGAGA GG5TC :GGGr - bf( 

35 

i:;aN'G^tgaa gga'^ttgag: ta^-gtagaca ggaagi^g:gt 'G3ag?ggagt gtgsaggt'G: '^im 

SGT-.'-^^SAGA,^. G^GT':G" G] :.AG: ■■"^A':;AA.'GiAAG go:':ggag3A ':nG-.-:5Ai:;AAG A/^,GAAAGA0> '/> : 

40 GGGTGGTGAC G'rAG:TG:;AG GAG:;TGGGCA G^GGGrATTGG AG:^AGTG:;'I^3 AGGI^ACAAGI- b4( 

A:7iGG^3AG^:T T GGi^^.T-^GrT GAGGTrTG-TCA T?^'^^^^Z^:^'^A 'IGrGGz^-TTAA^G GAGGAGGTCA 9(M 

'^GAGLvGrG^TG- GGG^'GG:;:^AT TATT'GGG:^TG TG^:^TG^AGGGG AGGGGAGTAG AT^:^7TGArT' 9t i 

45 

CCUTTKCCGA GGG:TAGGAT GGAGGGAGAG GGAAGTGGGG G?TGA':GTTT 'GAAGAGGG:'" ic::' 

GJ'JGGGJ '^A*^,''*r'- ''.-T J J -A. ,G..^Gr.GG. GIG v ..A^v. -A .-ia-. .r.rG^'.T..G^ ■j.h..^'^. TG^GI G..- ^f. l"^ 

50 gaggtggg:;g gaag^t :;^gg gggga'i^gggg G':k-:yGC-y?-?-? g:^A'Gggg?ta aggggagag; ::4- 

k-G^GkTTGk^k C^Gl^'GGG^rTT AASAGT^GGTA (GGGGA-GG7G GA?GT2?GAA GAG'GG3AAG: 12'G 

G?,AA.iGAGTAG Ai:;AGrGGAGGG7 AG7-AAGT\3Ar GA/^AGGT^G ^^L'A'TTAAAGr TAGG&GGTA'r 12^ 

CTGAAAAAAA AJ.AAAAAAAN AAAAA 12^- 



55 
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(2) ::jfori4P..t:c:: for sec =c ko: Qb: 

{ 1 ) SEC'-JH'-ICE CM-J^ACTErJ S-TICS ; 

( A ■ LETvJGTH : 3 94 ba s e pa 1 1" 5 
{E:- TYPE: nucleic acic 
( C ' S"! RA!vIEEDMr:SS : douhi ^ 
{ D ) TC POIX ^3Y : 1 1 r.eaz 

(>:i) S-r::;TE'wI DES CRI P^^l CN : SEQ IE KZ : eh. 

gc&:gctcta ^.^^.c-ial-tg ga/:vccccgg gnci^^gagg'I gI'Gga.g-tcgg ccatggtaa;-, 

TAGTATGTCT GZJ-.TAJ-.GZ-ZZ GTTGTGCGAT AJ^.'T'GAGTTA A: '-.^TATOG AA A'GGCGTTGO: 

ccAGA-GCCiGG cc<- aga&:ai tg7'"taagts ctc-c-itagggg^ TC atx:^at>gga gatatcatg: 
gtgctgttrt t>ga.t'rcag<;a t tgi '•ga.tg ag atgga&gat-g gc-gctg-g-ggt t-gaggattag 
gggttga&gg agtogtggag cgtggttT'GT ggc^cgtx:?tg AGGG'TTOGGT tgatggggcc 

GTARCAAGTG TCCCCZ-CICC CAGTi^C^AG CAGAJ^G•?GTT CA^.GAAGTGG GTGGTCACGG 
TTCGTGirGT GCAAGCyrCAT CG^C'I^AACGT CTAA 

(2) INFOFMATION EOF SEC NG : 86: 

( i ) SEC'l.XrJGE CHARAGTERISTICS • 

(A) EENGTH: 1925 base pair; 
(El T/PE: nucleic acic 
( c ! ;^'?ra\t:ed\t:ss : dcub: f 
( E' } TOPOLOGY : 1 i neai 

(Xi) Sr.QlT:niCE DESGRIPTION: SEQ ID NO: ht : 

AGTGAAGGGA GGTGGrGGTG GCiAGTGC^^GGT TGCX^^CGGTC 1>:^-CAGAC;GA GCANGCCTTC 

CTCAGCAGGA C^^GGAG^GT C7,^l^tGGCCGGG GGGIT^GAGGG A'.^^GGGGTGCA GGTC^^GATGGA 

GAGGTGCAG^G AC-GAT' ;Ar;AT GCCAGTOGTA C'GTAT77-.TGG C'-JACTG^r-TGG TC;C^^ATGCG:- 

GCAATGACTT CCGTX^TATG^ G::AC^TGGCT GGGCTGAAC^ AG^TCK^GGCT CTTC^GATTG: 

ktx:tcctaca TCAcc.-;cr^G.c ctcggggtcc acgtgc^ct t^x;gcaacct TTA-'AAGGAC 

CCAGAG^PGGT CTGAGAA'^y:^.A C'':TG^G:AGGG CCCACTGAGT TGCTG/iA^GyAC CCAC^GTGACC 

aj^gaacaagg tg:_;<gtgo:^gt ggcgcgca(gc caggtggac^c ggtaccg^gca c;gagctggcc 

GAGCGT^^GCC GGTTC-.^rTA C^rCAAGCTGC TTCAGCAAGG TGTGG^^GCCT CATCAAGGA{? 
GGGCTGGTGC ATGATG,AGGC G'..:A7GATGAC AAGGirXCAG ATCAAGG^G^GA C<;^:CCTGAG7 

catggcgaga AGc:GT :T':;rc GA1CTAGTGT g:cgtcaaga c gaaag;^^:a gag:ctgaG'^- 

AGTTTTGA/\T ITO^^GGAGIG L^TGZGAGTrC TC:"?GC7AGG AA^-vVrGrTT GGCG-AAGlVv:' 
GG3GCGTTGA Z'CCCCZ'C-^Gh G-GTrTl^TOGC TGCGA.GTTGT ATV^^^-ZXTA 'GGTGATGAAG 
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corAGAL-::']- C'::A-^::A:;-:a^> ctc r.:T':'G 

10 

A&rTT^r-^/'r^cA cgtgctcc-x:-; GrTG^TA.r:;'](: 

GAAGACAG^^T 1 ^:ACC'?CCCC A--3^r'?G^:'':.'GCC 
15 GAG-TAC/G'rC G^AAG^AGTC GrTGA':"''JA :,A 
CAG3TOG>3T C^X-AGAA'^GT GT03GAGTCG 

gagat-g.;::tg g:;aacgg3AT ccGCTr.rTG': 

20 

T':-.:;AAG:'rTC g-:-tg3Ag:?tt g'iagt'-\':/-a7 

T-GGAGGAGGr. &:AGGCAGCT GGTAT^^.^ATG 
25 G-GrTGGGAGG GTGTCAGrTG GTTGG-G'iA'^ 
AA'?T'.3AGiAT GTTG.AAAGTA GTC'VTIGT^-^ 
GTCTGC-GrCA G7C-3ACGrCA CGTCAGAAGA 

30 

G'lTGAGG^TG GTTGTTCTAT CTTGAGAA(t? 
T^GCTGACCC AG:'G3TCCCA GAAGT>GGCGG^ 

35 AG:;TTG^:;rTG catacac-3TT gctggai^.ta 
agrgtgttga tcagctoggc cataaa3aag 
gcgcggtact tggggaagcc gacctcggag^ 

40 

Az-^AGIG-^I^CA GGrTCT&CCC TTT(3GTGTT'3 
CCATGACTCA C-^GGCTCCCG TTGATCG-GAG 
45 AGCGGG7CGT TG^.T'^AG'SGC GCAGA.'G:;TTG 
CGCTCGGGCA GC7 CCTC-rCG GTACCC-G7G.G 
'TZ^GT^-'-^TGA CG'ZGVGGTGTG ChGZPJ^-.CTCA 

50 

tgtggr^tcct yataaac^3tt ggccaa'ggrc 
gagao;-^:aat ccaagagsgc gcac^iggtt 

55 aVATl'GGGGG GATCCCAGGA CCAGI GCrGCA 
GC^AGGTCTCC ATCGAGCT 

60 



231 



AC CCC ACT' GG AAAGTGCG^3A GGGGCAAGG> IB'' 

CAG^^;tGCA-?C 7^iAG?CCGAG Gl'TG'I ; -TCAAl^ 2 4'. 

TCAG3A!G"GA GGGAATGAAG GA'.^ACGGAG^ JO'. 

cT'GCGCTG-:c c-'rcTccGGTC- gactg^-ct-g:- 3 6-: 

'Z^G-CAGACAT T^TAATGTGT .AGGJGGAG 42^ 

ACGTTCGTGT AGTG3TAGG2 AGAGT^ ;CGA: 4eC 

Tr03,CCG2AC CCCj^C-'.^^GC'^ 54 C 

G^AAAGTG-rA G3AGGCrCAG3 GiCTGGQGG-- 6 0C 

CGAGGGTG*3A GrTOCTCTTC GGSG^TiGGG €6C 

TGGCAGAACC G3CCCAG3AG CTG^CGGtCTG^ 12C 

GA.:'AG3ATGA G3TGCACGTG CCGAGTG3G' "^BC 
AG3TAGCCAA CA.TCCAQCAG GIACAGGTG:- 

CGATCCAGAG T--3GTAGCTTG CGAT3TGV3AG 90C 

AAATG-GAGGC CACGCAGGAA AG-GAT^.^'r^STG S-SC 

TGG3TGAAAA ACTCAG-CTAT GGTGrOGGCC 1C'2C 

CrG3ACCTGCT CCTTX3TCCAG GTTGG:CT&3 i08C 

C-:-CTCTGAGG CCCAGTATAA G:TGT-?CTG:- 1^4C 

GCTTGTAAGA AGCAGATGCG G:~AGTGA&3A, 12C0 
T^:GGAGCC/iA AGAGrTCAGA C-GGZ-ATGAA 126C 

G3AGAGAACT CGCACCACTC CCGAAATTCA 132 C 

AGGGrACAGT AGAT-^C^AG AGG7TTCTG:- 13^0 

AGGTTGTGAT CATG3GGCTC ATCAT ■3CAG'^ 144 0 

GTGAAGCAGC TT'3G3TAGCC CAAGGG3GCA 15C'C 

]^.Z-CT--yGCl^^- G03CCAGCAC ArCGAGCTTG^ 156 0 

G:C-G3CCCTG CCAG3TCCTT CT3A!3AGCA" itlC 

CAG3TGGAGC CC3AG3CCCC C-3TGATGTA3 16eC^ 

1CAG3CCAGC CAGCT-3CCCA 1ACAGG3AAG- 1740 

TAATAGCTAC CACT03GATC TCATrCTCC7 1800 

:82P 



\> O 98/3944( 



PCT/l S98/(I448: 



;r:F':p:-iA: lo:: f'op. r:Ei jl nc : ■ 
(.1) si^vun^rE :kaka?7ek:stjC£" : 

f (A) LDnIGTH: ^39 ri-ase p5ir£ 

(H) Ti'PE : r.ucle:c acic 
(C: r:rj^.rCi:-K2:CES-S': Gcuhif 
(D; TCPCLCGY: :^r;ea: 

]() (xi) SE:UE\CL LE?::HIP7:0N: SEO id KQ: &b : 

ACx^^C-T^J^.TTA ATATi'^A-.GTv CAZ-AAAj^TT :^ A-.TC-TTCCAG TTT AA^AAC^rr AC-I'G-SGAGA/-. e( 

ATTACATAiC AT^>GAAATA.-\ : AAAA-T^y-A;/ '^CTTATTAAT (GAGA/-.CGAGG 'iT'rTTG'GAG: 1Z( 

If 

;^:r:AAGTTG7 GCT'J^:^! ■::aC': ':ga7:^Gj:^a'i f^^^AGCCTT': ciaagg^^ttt: tt'i ag^'^aa*: :h 

A^^:^AGAGT'i T^: :aacgtc': giv^iag^?"': gaaaatc^ag: 'rTG'7:'™"'::r '7:':^^\:4acac^ 24 ( 

20 i:a"^:tgaaag cr':^cA7^>rT':5 a':.:v:a!",aggt r'7^rrGAA03 r'ZkCj^^yy-Tr r7:;^CrCT7r;cA 30; 

TTOyCATA^G G'r':'':'TG" ALy"' A'::AC'n'^3TG AA;CGACTGG '?G:'7IV,aA.^'-; A/^':^':\:vAGAG: 3 6( 

;.TT:ACr:GGAT AGAGA'GCTC^A A^/:A;GG.^.TT AATT^OTCTTCC TTTTGA'T:^ GT GC':-:?! CAAGA 41 1 

25 

TGTGGTTGGT T1^G3TG'?'5AA A/'/rCGGTGGT GAG^AACTTTT GT'C'L^JV^L-G". AA-rO^TCTO: 4 8C. 

G'7?'rTGa^GAA C7 TT^SAGTGA ATATATGAGG ATGTTGCCTT CTGAG^rGGlv (^TA,:tGGCA 

30 

(2) IKTCRKATION FOR SEQ ID NG : RS^. 

35 (i) SEOOENCE GHAKAGTERISTICS: 

(A) IFJ^GTH: e5^ rase pcir^ 
(E) T^'FI : nucie-c ecic 
( G ) rTK^-.NLE :):^:E S £ : GC uh 1 e 
(P) TCPCLCCT: lineai 

40 

(xi) SEC'JENGE EESCRIPTIGN: SEQ ID NO: 9^: 

ccjcz^zcrcA gg:G'^:ag':^:' gagv:t:ag3^: tggt'G'Tgcag GGAGGA.A:^'7r crh-7r^:;'ZCG' 6i 

45 aggagtgg::t lAG-GrG-T-GGG '?GTG:A''^-?rG:^ GG-GT-GG'^GA Gr:^\^A?TT^ -g;^. gtg^:l^gggat i:;' 

.^-i-AQ^GATG a:g:;ag3agtg gag";ag7:;a; :"'gat:;tacgg agaaa-:^gg:a atggggaggg ift'. 

r-:-rcTG:;cc z\zc':cz'-y:c-': ':^7>-:A^:^'GGGr '.^t :agtgagt Gi:T:'GG-GG; a;^.g7gagaa7^ 24 i 

50 

AAAGI^GGGGA AGTG:A GI^'^G G^'IGGGGIGG GGAG:A'GGGG AGG7'^''^GT7^ GA:^G':'7:GAG:- 30! 

Gv^.1v;aGTG:A TTGCAG7G-AG G-TX^XG-^GGG GAGGGGCACG GA:;a:7:-:7G GGAGTGGA'G:" 3 6*: 

55 ^L^ArGAGrTGG GG7GT7^3AAG GA;.'7GAGATG G7GCG'3GAAG G:-3AT'G:;GAG AA/'GA7CyGGG 42 C 

GCGCCTGTGA GCGT-G^jAGAG 7GTGAGC7r7 GTGAG3A;^.TG GGAG-^vAGGAT GrGGGrGGGG: 48C 

GT^ShACCCTG GAG-AGTGTGG CCTCZ'GTCG^ GA^-.TGCCACA '7:G7:G7r73 C :'G^3AGAGGA bAl 



60 
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10 



1^ 



25 



45 



50 



2^' 



co7TCT:,A;..i>r cck^.7Z'GCCZ z^'^:?<:^::tgcz' &?.s:^TorTZA gz:^zj^'^?cz 60 c 

i^rcA :c3-:c accctcttc:' T'TTT^^Tcr^^:^ g^tctgagcc CAG3A:rr:;cc Tcc^i^roiACi 66 1 

g:;>?':":a:i'G gt>3-g:^catga A:^:^A?T?GC'r GrTGriGTCA gaa:j^:;aa3A ccrcG^rGr: 72 c 

c:gag:;a'^;^^ GGAcrTG::cA ■:':Ac:GT::A'r : rAGrccTG? gc'gj'atxi^sa cag3kg:^ga 7Fi 

l~ga'.-:ga7'g:~ &g^7^-g:^tag ^ y.-^:-z;-.zj^c^: agcctttcag aga:?:.^ag: .'ig'^^gsg-: 

AGT^:-G^CTT GGAA^ ^bt 



(2) JInIFORMATION for sec NO: 90: 



(i) SEQUENCE CHARACTERISTICS: 

(A) EET^GTH: 62 f base pairs 
20 <B) TYP'B : nucJeic acic 

( C ) STRAATEE'KT SS : dout 1 e 

(D) TC'PC'LC^G^' : I meai 



{xi} SEQUEir^^CE EESCRIPnON; SEQ ID NO: 9C : 

AA-'^SA'C-GTGC CGTGCCGCT^3 GISTTCI -^AC^r CQSAGTGGTC C-<i'T^'yj^^T'-y2^Z~ ATGiCiLX^^rGA bC 

CCTIV^SAGCA GCACTTG:5A.^. GACACAATGA AGAATCCCTC CATT^3TT^:;^SA GTCC'IGTGCA 12C 

30 CAGATTCAIA AG3ACTTAAT CTGG3TrG:C GX^-^GACCCT GTCAGAT3AG CA.TGrTQ3AG 1S( 

TGATATCTGT TCTAC^CCAG CA/\LT-:AGrTA AGrTAACCTC TGACCCCACT GATATTCCTG 24 L 

TG^TGTGTCI AGAA.TCAGAT A/.TGGSAACA TTATGATCCA GAAACACGA^ GGCATCACGC- 3 0C 

35 

TG3CAGIGCA CAAAATGG2C aCTTGAT^^CT CATATCTGTT CTTCAC^CAC-: CTGTCATAG3 56 C 

AACTG3ATGC TACCTATi^TT AA^TTACCTTA TA(3AACTACT AA.AGTTCCAG TAGTTA(G3CC 42C 

40 ATTCATTTAA TGTGCATTAG GGACTTTTCT GTTTATTTAA GAGTCAATTG CTTTCTAATG 48 C 

CTT^IATGjAC CGACTATGAA gat ATT ACTA AGAAA<3GATC ATGTTTTGAA <3CAGrAGGTC b4i 

CAG3T-CACTT TGTAI^AIA.GA ATTTTGri'GT ATTCAATAAA TCTGTTTG^^A GGNAAAAAAA 60 i 

AAAAAARAAA AAMTSGAGG3 C0";AAGCI 62 ^ 



(2) ::sIFORKATIOK FOR SEQ ID NO: Si 



(i) SEQUENCE CHAR^.CTERISTICS : 

(A) LENGTH: 105 3 base pairs 
55 (E) TYPE: n\^cJeic scic 

(C) SI'RAJ^IEDrCESS: cout-le 

(D) TCPOLCGY: innea: 



60 



(xi) SEC'JENGE EFSCRl PI^I ON : SEQ ID NO: 9 J 
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10 



':'GG'?7«:^;a A/rr.^: fVtx^j-cci-CTC ■VL-rrCT'-.-TTCA TC'^rAc:":?': tc-icacac-ac :i 

TCTT-<-^':CCCl AT-^ACT':>:/.7 ':-AA:r:A'"TG'? .:r:-r:-AG'y'X'':A AGGCCTCr^T'!; CCGCCAi >??<:- 2s ( 

i:^':,A:.A:-AACr:- G-r^'-cA:'!:-- :a -:--':^::^':>r-T: Ay:ACG':ACA j-r-^'-rCy-'':! g:'T::^tC''^tT'. 3; ^ 

CTGA<>:^A?GT G^A-.7G:-;AG CACAiXCATC ACAGACGATA Crc:"G^::TG5 CACTCT'lACC 3^- 

ATrACGGTG" G^A^T'^'TAGA ACGGCAT^^AT G"GG3T:TCT ACCArTG''':A 'liAGrCTGCAT 4Li 

1? gg^:ag:gag^? ct^^agac:-'": cag^aat:;!': c^^:v:•TGGAG^ tg'^'?^g:aga cccc :TG::rA': 4f- 

CAcc-.^:-iA'?:; ctg^gatg'^ -'GGrTTCCc-: g:;^ggagtc7g agag:^ttgga g:;a'?:^«:ccat S4 

gig:;Ag:aca g:at :t:':ag ga^:ct^?t7g GAAG:^A.iAAA tccc:tt:cc AC-r;i?«-CTTC<: ecr 

A?c^"7]G'":v-':- T''^':^TG:r:"TG rA" :TT^v^^:' a7':7A.gattc ':a>:^:aG''-:ag ■:^i:;ng:^tctg:- eG 

GC7^r:Ai:;::cT G:>:ATCr:;AGA gaag:^ga'Gg:^ acacaT'":cac c-cagigaa:g ggactgigg: '^Ig 

cat-gaccca:; Gt':;tatca:.':g" gcaaa-'^tctg ccag^gg^gtga CtAgagat-gtc aagsaagai^:-; '7h( 

ATGGSAGGAA AAG^GGAGl^A GAAGT'^CCAG GAGG3AGCAG CGCAGG:TGC ATACTTC;CCA 8^;^ 

CTTC^-GGGAGC^ AGGA:7''GGTT G'??G7-GrTCT G^GAAGAGAG GAG':GTG::CT GAACACj^C: 9u. 

TGTCCTG3AG GC?GGAA:g;A GGGAG1GGT7 GAC^^GGAGGGG C^GAG^7G:^7A AGAAGAGCTG 9t' 
ACA;.C77GTG AATA7TGGAG ATTTTAAACA C77AGA.^.7A ;^.7GGAA:J.G '7G7CATAT'n 

35 AAA/iAAA/vAA AAAAAAAAA;^. AnCrJGGAC^G GG(- ^OG- 



20 



30 



40 (2) IlNn^0RK;^.7I0LT FOF sec TJO: 92: 

(i) SEv-.XNCE Gr:;'.FAGTER:STICS: 

(A) GETCGTH. 1 075 base ps:r5 
(E) TTPL: rrjcleic acid 
45 (C) fGRAI-ODNESS : dcufcle 

(D) 7CP0LCGy: imear 

(>::) GI.:'GE^"F GES :g: rGT GM GE:^ IE KG: ?: 



30 GtGACGAG^'GG GA^I GGTGIGG 7:":G7GGAG7 T^rAAGGGAA;-. (tAGGAGAGGT 7G-GA':AJa(5G'" t 

AG:'G':GCT7r GG:C.C7TCrGG TG^ -^:;':^G.A(G5G '7^:~<GA7G^GAG GC7G7GGc^X T^G:7GA7i:7^ 12 

ACTGTTT<37<: AGAGA'GGiG^G gg-g:.ag:gga ca/'Gagg^aga g7;;7iggagg g:g-t3go5GG :^ 

55 

GCAGTCCGTG^ GAG^G7G7G7G {G'r'GGGTAGG^A CTG-rAGG-A^^G GAGTG^G'^:;^^A G :^:GG AA'G3^: 24; 

CTGGTGCCGC GAl-GGGGGAG AGAAGGG:GC A7GGGAGGGT G7G-GTGAG-GA CG2AGAAG77 BC'- 

60 GTGGG7GGTG TCCZ'^CCZ^k GG/'r-G7G-GAA 'PGG^GG ACA GGGA7GAGAG AGGATAGCC^ 3G 
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G-Crr-TGs:::;^.?^:" ^zc^-rc^z:^. C'>rTCT::-3Ajt-. TrTACA;^.cC': catgat^:^? GT:7'rTACc;- 4ic 

GTO:'CA:iA:;: c^:'c:a7gg::a g'?^a>>?7'SA iza:cctca:>> j^^/StZ^tc-zz^-^z^ TO^AG^x^^r: 4^; 

s-c AG A' :cc': ■"'rv'.,A^'_:A-?c Cr-^A'?'^?':^^':- A':-'A'?ct?tg? ttcccc^:;^^-:;-^ a^tct^sa^a/- 5^;- 

CT^^^'jA' J- jA'I '.-^ C J.-.T j^- a j^., a TA j'^A/I CT' ^ JA^--' jl.-^^-^ , ^T^'.r ji.A"i^ G.- .-^AA^^-^T-- 6'' 

10 CTTCCCACC'"; A'^'T^^rcA':^?^"' tt?tc-:tc'Ct GA:'-?i";^rAT':- tttctcat>::a agattctag' et^' 

^GZCAG^ZG':-: zz'CT^^^:^zz'z CA:~ccTGArA 'p:-^ACA':iAA:- <:^ca':;^:;^3ACAC atccaccca-:- t:- 

T^3AACTG-3A': Tv^'-Tr^CCA.TG A':CCAG3-3TA TCAGrTCCA.-. ArTCT^^-rCAG GG'r'TGAGAG/-. 

15 

CACGTGAA?-:. A^. ^AIGATG-:? GAGGAAAAGr CCAGGAG-AAG TG<:-GAC':iAGG GACCAGCCC^. 

GCCT5CATAC T^^"^^ r-:ACTTC- GGCACCAGGA CTCCTTGTTC TSGT^rTOGGA AGAtGACTAC^: 9Cl 

20 CTGCCT-^G-AA-: AT" G:'TT?T-: CT-.^G-ArCCTG GAA'>:A'GG':;a CT'G'GT'XGAGG GAG'r(GGGGA.^ ' 

GT>GGTAAi3A^. GA:G'?GACAA CTTCTGA^-.TA n-GGACATTT T /■^A^.C AC7TA CAA/-/rAAAT' 2C2( 

CAAGACT>?TG A7 ATTTAAA.-^. AAAAAAAAAA AAAAAAAACN GGAQ:-GG'GGK CGCGG IC:"! 

25 



30 



40 



(2} :nfor]-:;^.tio:c for seq id nc: 93: 

( i ) se;:ue\^ce characteristics : 

(A) LENGTH: 2 4 92 base p£ir: 

(E) a^'PE: nuc}e::c acic 

( C ) STR^^A^t H'NE S S : dc ut i t 

(D) TC'P0LC>GY: lineai 

( X i ) 5 L UENCE DESCF I PT 1 ON : S EQ ID NO : 91— 

TCCCGACTGA GCTTCCCACC CT-GG-GCTTTC CGA'GGTG-GTK TCGCCGCTGT CCCCACCAC: 

GCA.GGCATG^A TCTCGTTA^^C G-GACACGGAG AAA^^/ri^GGA^. T^GG^GATTAAC AG^ATTTt^G.'. IIM 

GT'3:TTTT'rCC 1 G'?TGTTT>G:- AATGATTCTC TTTTrTGACA AAGGACTACT GGCTA'?'?iGG; IHC 

45 AATGTTT'IAT TT-r^TAGCCGG CTTOG^rTTTT GTAATT'G^TT TAGAAA'SAAC ATTiGAGATT\ 24' 

TTCTTCCAAA. Aa-.TATAAAAT GAAJ^GGTAGA GGT'rrTTTTC TGG:;TC^GTGT ATT^?(3TAGT'' 3 0^ 

CTCATT^G3TT' 'GG'^ "^T T^rSAT AO'^-GATG-\TG TI'CGAAA.TTT ATG^ATri^GT TGTCTTGTT' 3bt 

50 

AGGGGCTTGT TTGGTGTGGT TGTT--GGGTTT ATTA3AAGAG T'~ZCAG1X:CT TG-GATCCGT": 4::C 

ctaa;^.tttag c^^-g^Av^/ptag atgatt:gta riATAAv^.c-TTG ga:-aaag::aa CAATAT'G^T; 4^^C 

55 TAACAACAA'3 TGAA'Z":' P:;AA GAGTGATTTA AAATAT'?GTG^ tiatttataa agtcattt-g^ b^C 

AG7-J,ZAZ^.'CA <"A:AG>VA^A7"r AA^/:^I A':ATG' A^.A'TAGrT'G:-^ taatgttctt lACA'-^^A'-^^r: fO( 

TAAAACGTAT AGG .^TA :AA7-. ' :TAGGA.'G:A3 C/-^A.TTAGGA AA.:;AA'G3AG'T GAAAA.GAC^Gt 66 1 

60 
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TAA^oAT*;;:': :aagaaac7C TT^iAAG^:-:: a 'tz'^gz^tz^^z c^rvTCCACAA :vT^x^GAAA• "^f--: 
zzj-.(.<'CJ-r::' ttagacaac: g-gg?g'-7t:. ttttt'ittct T':--:a'?t;-^^ AACr;^'-G^cAG k. 

AGrC AT-rC."-." A C^GGAGT'TOGT TTTTA'GAAAG G'GGGACT'CrrA ATCtGGAAAAA. T AT7T'^"CAG'"- 9C' 

':ig:a,ct'g:;g rTGiG^^AAG': gatgcatx^a;. ?t'>j.t:^3a tgg^vtcatt t^gaa^.'^'ja""- 

hhJ-MlZtJ-r^ J-J^.C'rxcj^\Z "T-TTGJ-.r^^^Z^.Z GGAT^ACTTT '7?:'ri^T;'A^. C^TC-GTTA.V. ICl'C 

?.ZPJ-J-J'.C7-":C TGTCr^7TC7T CTGAA.TG7TA A1A-/:T?GAA;^. GG :AC'Ga>:,A-2^. AA.TGTGAAG" lO^i^ 

15 Ar^.:AT:GT: igtgGvGa.-.ta tg^aaajgggc /.t: :~7rTAGT aa,g7:ttagt lAr^AA-.TTA ]:4;: 

TAGGTAJ-.G^G T^:^! GAG<:AG CATAGTCTr-G ^AA.GTGrCAl AGTTGT7::rrG AGT?T'G:GG^ 

G'-7vA^:a7g tgiggag;.?: ati^gat^A'^g tx:^: aa:^tatt TA/.a^A^^ G^iAi^j^'r-TTG; 1/6^ 

20 

GGATG/J.'I'.-A AGTAGIVTGG 'ZTGAT AC^^^'TG G^:G""'GATa'GA A: AGTAT^^AG 7X^AAGA': A''^" I^T' 

AA;.TGA'7:r:A. AA.GGAA^-G':y3 ATrTTT':"G :A :\-7':AGGATG TAJ-.TTTTTGT nTTTCTTZ: IBf-L. 

25 TTTTTT-TrAJ-. ATTTGAC^.VAG TGyGGTi;.TTA TT7^TTm~G ATAAA.TTi^.-A. A^^AAGTT^^T.- 144!; 

AT/iA-.TGT^-GA G77TAAGAGA TOTAAGAT;" 7 /-AAA.G-^TTA AAG'TIA.TyX ':^:;T7rTTAA^. lECiC 

G-GGrGiAT:vA ttta;^-tgtga Gi'TTGGr :tt attttcaggt ttttgctagaT agat;iA.tag: 2 5t: 

30 

cagt;-a.g::a: gacaia.tggt 7CA.7A;rGATG agtgagvttg agi^ta^attag a.'a^.tagg'? 16::c 

AG'Z^GGAG :-:^G GTAJ^AGTGAT TTCAGGl-T.A^. "l^M-rTGACZ RTG^TTTGTT h^^GAAChTG?. 3 680 

35 CAGTi^AJv^. AAA.GTG-:;TTT TTTTGGAG-'r- '71 G-T^TGATGA TTAGACAGTA GGAJJ^.GAGG'. r/4( 

ozrvzcTi-'k ggt:gacaag a'X^iv^aga 't^-j'tag^gg-ta gai^-tag^g^a A/Ggatttga;. 180( 

CAG.GCAI'AGT AGT/.TTIG-TG GGACGA: :^A IG'G'A.GTGTT TTGTTTTTTT A/.GA.-TTG.GA If^bC 

40 

AAGCTGTrTA ATGrCATAAAA GTATAA7T5A A.A1 ::'G73GT A7TTATTTAC AAAOGTGTG': 192C 

ACAAAJ-A-GAG A7GAGA&:TT Aa^rTIATTTT TAGriAAA.TG TGTTAA.TAGA OGGA:GN:AAiG; 19BC 

45 GGCAA.TGTGG GTGATGTAAA TAAGGAAAGA GTGG^GTG TAT AGTGTGAT'GG TTTA:?TGTT; ::04C 

AGGAT^I ;-J'.G-A GATr?T7:^T AGTTGCATTT GAGTTA.GGAT GTATGTGT3A AAAT:y::-:;AT^- 2:CC 
A^ATIGAGAA ATGGAGACTC CTAGGTGAkT AGTTAA^^GGA ATAATAAGAG GnAG7GT7'_ 

50 

TGI gtaa-.T':;t tgt:^caaaj^. agta.a7at:-g tgagttggag agtgtcaaat ag-ataggtix- 222C 

AGGArrCAGT TTA;iATA.^ryG TG-GGGT I^TAG- AA^-TTG^T-rCTA CAGATATTTT- TvAGGGAT'A': :2?C 

55 TATITAGAA.T GT:TTGATAA TVGTAG:T7T TTAGAG^rAAG j^ATAGTATGT G:TAAGGTAA. 2340 

GGGACA'T'GTG TAT7TAAGTG GT77GTAGAG ATG^-ATTTGT ATGAAAA.TGT TGTTTGIAC: 24CC 

GTAACAGAG;- r^-p-v-'p-'T-vT.-T. CAATA/'.TGTT AATTGAAiAC<: ATTATTAGGM CTTGAAAGG 24 6C 

60 
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C) :rC?v >rt.i;l-10N for sec id NC: 9^. 

; 1 : TE^-JENCE CHAKACTERZ FT! ? : 

(A) LE>:GTH : J C ^ e £:.ase pc^ in 

(B) TYPE: nucJezc acic. 
iC) STRANT'EDKEFf : ccutae 
(D) TCPOLC>GY: iinfra- 

ixi) SE;:''JEN:CE DESCRIPTIOK: sec IE NO: 94: 



AOOCTAA-.TC A^^TAC^ACAAT GGOATTGTCO A-^GAGCAACO TCTTA^-.TGAA ATCATC-TTA/ 6C 

A;^ATCAA0-G': T^GGTTTCAG TriAAA.TCAC TTO-AGI^TATG AAGTTTATCC TGTTTTCCAG 12C 

A^'AA^AOAT ;-J^.GTTGATOT TOCCAAA^-.TA O^rATrATTAG GT^-CCTAT'irAC ACi^AT^.TCA'" I8C 

TAGTTTTTT': TGrTT-^TTTG TTrTTTt^TTT TTTTTOTTOr. TAAAGCCATG CACCACAGA'' 24C 

TTGT'GGG:Ai3 AG:TGAGAGA CA;^,TGGT^?CT GAOATAATAA CGATCT-rrGA TTAACCCCCi^ 3 0C 

TAAG:tCATGT GO^TOTATAC AA/-.TATA0TT CTOTTT-GGCT TTTGGACATA GAACGT^O^iG" 3 6C 

TGTTAACCAA GT-^GA^TAC ATCAGAT^rTC^ OAh»:ACAGAA ATGGTGTN3CC Tt^AAATTTCi" 42 C 

AO'L^ATCtGOTA G3ACTCAG0C CATnATGGA r^yV-ZZ^TCTG GP:?CTGT?TA AT3/-ATAAG' 4 8C 

CC7AZ^J.TCA CTT'.TrTAAAG ACTGOl^CTT-: ATGACCGAG:- G/^.TAAAAACA GAGAT0ATT> 54 C 

TGTTGGACOT OOTGCATCAG CCTATTCAAA ATTATOTCTO TOTOTAGGTT TCCACAAAT^ 60C 

CTAAAAT70C 7"GTCCCAAGC CACCCAA/^.TT CT^:AGATCTT TTCTG^AACA AGSCAGAZ-.TA 660 

taa^^.taa;^.'!' aiaiz/.tttag tc^3cttog3C ':atg:;tgtcc AAAGATCCTT CAAAAATAC/. 72 C 

TCAA'SCCAGC TTCATTCACT CACTTTACTT AGAACAGAGA TATAAG03CC TiGGSATGIA^ 7 80 

TTATTT'-ATC A^^.TACCAATT TTTGTGGSCA TiG>:AGACAT TC^CTAATCAA TCAGAGOAC: B4C 

ATrTOCTATT AAGCOCACTG ATTTCTTOAC AA.TCTTTCTO AAATTACAAT T00AAA'3AC- 90 C' 

CG'^CACTGAA CAGT^rAtSATG AACCCAAOAG '70AGATGAGA GAAATG/vAGC CTACTTGrTA 9 6C 

TCTCTATGTT AGAAAGCAAA AACAAAGAG3 AG-TTrCCAG:^ GAGAATGGGA AAG0CAG5^G:- 102 0 

Cr IA7AAAAC-3 TACAGT<0AG3 GGAAAATAGA TOTAGr-CAGA GTGCCTT ACT CA0-:r3AC0A' 10 8C 

GG3CGCTGAA tctg-:agtgc caacaocaaa oto-acacatc tccag^'i^gta cct::caacc: 114G 

TAGTOTT-rTO C'IACAGCTGC CTACAACAGA GT'-:^TGCCAG? CTTCTCAGAG AGrTAAAAO-^- 12 00 

AGAAA.TTIGC AGAGTCATGA AA'I^CAACGCC 'r:;AG?CTCTO CCCAACCG'TG C':^G:AT'PGT 1 2 60 

AA.'I-ITT^ A3 AACACTAGGG CTl C'l' I' TC AT' _--2A-3TTCC TCATAAG::AG G-^rrCA^AA: 152 0 

A':^n^CAGrCA CCT^G^AGTGA CATTGOTGGA G:'C0TGAAAA C:ATTGCATA <G-A3AA1\GG " 2 3 80 
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55 



is 

;;;; _r.CA']''l AGT-JA'I j^.TG'^ '.'OA' ''IG-' 'AGT T A-GAG-J-'Al^G'! 1"'.-1"I^''J r.y^A AG-.'G!I>.TTTTC- j.CzI' 

1 0 AGiG ^;G^': AC-.;^ gaa':t:G:aaa a: r;G ga tgg^^y^aaaag g :t :>.:g :a'GG ;-r:z z'C'Ttct: : 6 1 i: 

aag-/'-:'.:-a,c:g' agt^:???! gat ggg':'Ct:^':gat ggagaj-.ttag a.ggtaag^vAG gagpa-Acttv I74(. 

^A'^.A^AC^^'^ TATGAACAAG G'GrATATCT': GAIAGTGG^: GATTAlm^GGG AGG^J^vTCT i£Oi: 

15 

TG^: ; j--.'::G'G7 tt aga_a;j^.': g : agg. ^-r^: : -gt gt c att : g :tg i ag^aag^ Ct^ AGGA(:iACA. i^c- 
GGTv^A^GATG. a':v:ag:;;jg;g ^^-^la^tg^g :att^:?ttttg aggtC'I'GGI^:^ tta'ztgtgct 

20 G':": G/vAGTCn- TGTTTTTGGA. G'i A.^G.r- -gag-. AigG^^TGTGG TATAGA-.-Gl GG TA'GirGAIX^T 19^C 

g:": A :gggg;a a g: aggg ■"■gi AT'/'jAc-T^^TCr agg>aaag^g;a a:agtG'.^tag ta.a;vTta'?t;'. 2 04;: 

'ZAAA'G-'CGAl GATAGrTGAI' G-IAiGGTGAG TGTACCAAGC GC^G^GGTTGTT GGITPTTGCG 

25 

ATG^AGTGTAT TG:T?TTAGA AA^: .-'rAGAA/'. lAGTTACTGA Ajt-.TGAG>GAGA rscCZ^.G'm^s : If C 

cAGAG.AG^GA ataaga;.ggt tg-g aA'^aaj: cagattctgt tcacagg:ag G':'GAGAGTG^ 122: 

30 gtg:-g:7g;^- G^TT•^:-G'GG:A GGr-GX^AGGr- ac^acacaa.ga GGGGTGTrTG agg;^"->-/^ttg- :2&c 

agaa/::a.gagc tgg^tg^gatta atjaatagtg gtggata.tgt g:;gcaG'Gggt aaggtgatt-:^ :34C 

-,;.^-:ATrAG GAGAA,T<'--^-^^G AGA G^G GAT'-^ TTGAAGTGT'C AGATAGAGGA A^-GTGGA.?^'r : 40: 

35 

AG'AG^r^TGAG ATO -X^.^:TAG^. AAG :':A/G: AA, AGAAGA(GGAA AAAvAT/^^.TTA gaagg.tgata :46C 

A:GrA7G.'G;TG 7gag'^G':aag gg::aag^' :A':- o^aaaaaaaa aattaa-g:-:? gtgt'/.aaat:- i.£2c 

40 GTGGAG^.TGAG TTTtG:AAAGT AGATAA,A'3AG AGA.ir<:AGTA AAAAGT^T 3T TAA.TO::ACAT 2580 

Ccr':^':^:^^?^-. TGGAGTGTTG TAArrAAGG;; GGTGTTCTTG 'GrATGT'GA^SG GCT^GTAGA: 2 64f 

- ATC-AT AGT^ AGAGAA/:GA^. ATTAAAAGAA. 7^ AGAA.TAGG AGTrGTAA.GA CAG^TAACAI 270( 

45 

-AAG-.GTGGGG TAAG^TTrTT GT^TTTG^IGA AG-.Tir AGAA !:^GTAGT1 AGG GAT rGGGAA-T 27 6 C' 

Gr"GG''TGA;'-T GATTGTTATA /GGGG^GGAGT TATGAGTAT'A GGAT^:^'"7G TA G^AGAGT^GG:^ .:F2r 

50 GAGGGG'G'TGT' AGAJ^.TGAGAA. GCG'lGGAGGn -.-CTGTT^TTT AG-GG^^-A/G A.A TAAAITTGTG 2fBC 

AA.ATGAy-.GGG" ^FTTTGIG:- TTGTG'TGTGT G:G"ATAAAGT GtGAAGGKG.TG C?-j^.G'?CCZ'U-. 2 941 

ATAT'GG^G-'A:' GAT/VATAGCA I CGGV-G'AGGA GAGTXGG-GGAA AACGGGT7-.GA AT GAGAACG^: 3C'CC 

TC-rG/^GlVGC TTTTGTA.AAA AGG-.T AG-G AA.T 'ITITTTAATCC AGG^GiAAA^JAA AAAAATxTGT 3 05F 



60 
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(2; IKTCRT-'J^.TJOI-; FOR SEC NC : 9i . 

(a) SK:)'Jr:NCE ^}-i>-/-j^^ri:K:rT2CS : 

(A) LET^GTH: 1C99 base peir^ 
^ (3) TYFh: n'JCieic acic 

(C) rTRAK^E::^:CE.^S- : Gcublf 
( E' ) TC PCEC-^ Y : 1 : nea: 

(xi; rE'-ENJ'^E EESrK:P7:CK: SEv KC: £!: : 

10 

orrrT-vGTAG c^Grr-rcGCA CT^rC'LiAc^-^ccG c;ori.:;c^'3CTCG cagagtccta ggcggtgcg" ec 

C->CN^CCTC-r CTCCTCCCTG CT:^G'^?(GGTG GCC^^CCC-CG CCTCCG7GGT GCCTCSGCTTC 12C 

]^ GrTCTCAG-GT TGAC^AGv^T : A^/:^"T-:OGGA A^-.-.TG^TGTG CA.TTGG^rrGT AT CGTCATTC IF-C 

CAGTTCrG-CT CT^G^ATCTAG AAJ^^A^.^.TT GG TO^AGCC^-.TA TATATAGGGT GIGGTTTXTCC 24C 

CGTTGGT^rAG tggtatatg:; gg^ a.^^.gaj-.ag ca-J^.tagaaga atgca;^-'?'3ai- agaa.j^,gaaag see 

20 

G-GA/-^.GTAAJ^. GT'IT AAGGG? GGA■i^J:A':^:,A AT G3A.TTAGG A^AGAAA^GrGA GG AAGAGAA>. 3tC 

TGTGTGATAA AA-^j^^GAG 1A.AAGAAATT TTGGTAAAGG AGGGCAT':AT TGAAAAAATC 41 C 

25 GACCT^SATAA lATGA/^GGAT GTrGGTTGTA ATTGTCTGTC ACGTTTTTAT GGGAGAGGGG 4eC 

A-ATTGAG^^AT AG3AGTGTAG AGATTTAGG1 G^.TAGTAATG AG^^AAA.TATA TGAaATCCGT 54 C 

/TTlA.2-^J^.aG TAGTTAG'rrA TATTGAATGA CCTZI^.TTCC^ AAGTTGGTTT TTGGTTAATG 60C 

30 

TAG<:r:^TGAT TTGTGTTATT OZT ^TTTGPJ-. TAA.TATGATT AA.^.TAGAAC^::- TTTGTGGCAG 66C 

TAGACA.nAT GT^AGTAA^^T GAG^AGTTTA APJ^TCTTrGZ TTGTGTA^-.TT CATATGAAT] I'.'A. 

35 tg:tgtttgc ^ctaatttct ttc- ?-ggtgtt gta^^.tttgag tggagtagaa ttttcttgtc- i^a 

AAAGAGTGGA GTGAAAGTGT G-:AGG3AA;^.T GAAG^^TAGAA TTTTGGGA.G3 TA^.TAATGAT 84 C 

GIGAAAGATA AAGATTTAAT AA.TTAGTGTG CAAGACAGTG GAGCAGGTT:^ TGCAGAAATA 90C 

40 

TAGTA;^.TTAG TATTTATTGG 1GTAA.G^.AAG ATTAAAAAAA GATAGGrSAAA AG^^rGGAAAG 96C 

TTGTTTGAAA A;t.TGAAAGAT G^^^-^ACATT A/-,TX3TGTAAT TATAAA/-.TTG' TA^.TGGTTAG 1C2C 

45 txTtGAtttgtt gtgttggtac aai;^.t:^gatta aacattcagt ttaactggta aaaaaaaaaa loec 

AAAAAAACCC GtGG<;*GGGGG 1^^- 



50 

(2) IIOFOF.MATION FOR SEQ ID NC : 9t : 

(1) SEQUENCE G}iAFACTER:STICS: 
55 (A) LE^^IGTH: J 580 base pairs 

(B) Ti'PE: ni:cleic acic 

(C) rTKATOED:JESS : double 

(D) TUP0E'>3V : J i nea: 

60 (xi) £EC*^JENCE DES'GKIPTION: SEQ ID NO: 96: 
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10 



2C 



30 



4f 



( i ; szO^si:-^^^ cha?-Acter: "TICS ; 

(A) LEjwTH: 678 base pairs 
(E) TiTL : r.uc^ei? acic 
(C) STRA\T'E::>^ES'S : ccuhie 

(xi) ^}^r^JI2<^Cz. rE?:K:PT:ON: £EC I- NC: 9' 



;a g:^cagc':a7v tci"A/.tgagg 



GCTCTGI^^r-T TT'L^rTA^^..iA TGA^l^AGAA/.T GTATACTAA.^' CATI^rGAATr I^^TACTTAA;-. 12 < 

ATACAT-TTTA C-^A-^-.TCATAT tGATTTTA.A;^. IATGACAAAT TCTTCTAGTA G.^-,TACTAATC l£f 

1^ TT^CTTGI^rT ATCA^IA'TIG^': CCTA^AGAGv? CGTAG^TAAA. A^T'GG^TTCC ACCTAGTCTG l^^i 

TTTGTATAAC ACr'rrGCC::C GPGCCCTCTC CA.TGCCTGCC A.^.TTG-GGrTG TATC-CATATl 3 0! 

gacaagcaa;^. ta.^.g;^j^.gc tta:GGTtt:t tggattigaa tgtgga^^: a^.taaaaggt ser 

T-rJ^:^AGTCAA. GATTr&CATl- CA^.G;^J^.GAG3 CAGA/.^TTTT G:'GT] ATC'n- TTTATCATT^ 42'. 

TGT^SAAGTTG TGTTT-GTXTTG TATC^TTAGA AAAT7TTACA CA.GAAGGA^.T GTTTGAAAAA. 4&'-: 



25 GTGAGAATTT TAGAGTGGT'T &G"7<:-GTTTT TATTTGGTCA GTG^-TGATGT GTTARGTG'n 



TAGGGAAJ^-TA A7GGTTCA.CX; ACTT^T'TTGA CAACAGAGYT GCATGA^.7GA GYGGGGGATA 

TrAA>:GnGT gctgaga^at-. g:-:,ac;vGgagt gggcagt^x:-g ^.^.Tc-Gc;c<iAC gcttaccatt 

GGAAAACATG C/.TTCNGr. 

(2) irTFORMAT^ON EOF SE:^) ID NO: 96: 



{ 1 ) SEQ'JE! JCE OiARACTEKI STICS : 

(A) LO^IGTH: 12 5 3 base pair: 
40 (B) TYPE: nucieic acid 

(C) STRAMDEDMESS : double 

( D ) TOPOLOGY : 1 : nea: 



CAGTCTTCCT aG^AT-J'TATAA T > v:TGG-G;3 r^TACGACGCA CCGO.^Cnx^GA GTCI^GTCAA 
60 GAGTCTGG3A CGTGGTTCTT GG'^GAC™GT CTGTTCCrTC ATTC ^TTT^rT <r:rTCCTTCT 



60C 
6'7^ 



(xi) SEQUENCE description:: SEQ ID NO: 9f- 
ACCTCCCTCC CTCTCAGACT GG^CCGAPJ?C CACGCCT7.GC CCACk"OA(':'TG CCACTGGGGC 
CAT&:^:CACC ACCACTG^SG CACCX^^rTC;.? ccaqtcactt ccc— GTCTG TTCCCAGCTC 12 ( 

50 ccttgctcag g<:gcaga-:cc A'GC'r>GG::<:-cc ccaccgsnaa gtt/.ccccca agac<;caag7 

NT^PGC-rCTGA GACGCTCGTC ACTTTTTAGA TCTTt^GSGC CTAA7.GA2AC CCCCGTCCTG 
CCTCCTTTCT TTCTCTG7CT (rrTCCTTCCT TTTAGTCTTT Z^C^r/CC'Z'Cr TCTCTTTCCA 

55 

CCAACCCTCC -JrZhTCCTJG C-T-TT^^CAGCC T^GACCGAGAT AG:?T*JATCAG CCCAC^<;cn 3e( 



1^' 
24C 
3C( 



42' 
48' 
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G-:-:T'?r:^cA: 7:'r^'^ : aca' ' ':c:r.Af:A:^A a^'-^aattatt at^atttttc T^rTT'CTTT*. ^'4: 

T^'TTTTC A'JA A1 A'"- ^-„A/-.^"A.A/^-T'7r A" A-AACAA. ?- \'Z'l ^.^1 kZ'l ATI A.T'I TTT'. 6'.', 
7'G?vAGTC"r ("-■■r.-'":"CAT'I ' rS?''J-A.-; -rrTv- ;^^-,1''J'irT'GT'GT J-J'S'SZ kC-Z kCk CA.^^Al'ATGA' 

'?^:r>GA7CC';G ':g':a'" c'^G^ A^iL^-r-GA-^ccA gg':aT(^tacc ?AC-zkGZ-zkc ccttx^sgcg "^e^ 

AGTCA^TO.:-^ G-CAGGG3TG -GGA^AGTG: T<:T:r::.A'G^:C7 C crGGGCACC-: CAG'I'TGCGT;- K( 

ACTT'ZA-'^T'^: ATT :":ajA.tt i:r3.^.::A'T3TT'^': ':ia.^ ac-^:cto:- c: ■::^gg:,aaG'?' gtccactgc' s-C ; 

aag^gggt:: ^^cc :--:A'::TrG': GAirrcrrG^: ca^ctccct-i :^;rGGAACTA■-. o^^-rociy 9ei. 

g:%gaaatg rK::A ;.A;^G:r gagat^-tat^:- GATT:Gr:':A ':\:-tcggtgta aatgtggi^a :c:i 

lAGAAG/J.GA .A :~"^'G:G'] GAGT^:r5TAG': TTClGTT'rG: 'G':^T;.ATGCT':- T\3^:yGGGAGT' iOf-' 

TTAT^rr:y:AGA ;':a:^;-;;;:-tat tttgagscta Tm-TGTA/.i ;.t gc-ttgt^:^ gtgaaa;-.tg 114: 

ct^ttgtag:-: GAA.':*:'i:'CGAA. gc':c^:-ta.tt gtacA'Gtggc ggagtgccgt cagcaccta.- :2o: 

TAAJ^GGAJ-^TA GTTAAr:ATTG AAAAAAAAAA AAAAAAA.AA;. AGTTGAGGGT, GGI- ll:^:- 



(2) 3KTQFJ>y^.TI0K ^"0R £^EC ID NC : 9E- : 

(i) SEGlTi^GTE CHARACTER I FT 3 G5 • 

(A. LOnIGTH: 44 7 base p£.ir; 
(E) 'nTE: nuc]e:c acic 
( C rTR?v JLEDT JKS £ : GO'^ : f 
(T) I^GPOLOGY : lineaj 

(>:i) SLGGEGCE LESGKI F'TI ON : SEO IE NO: 9b- : 

CAAAGAJ.TGA A/.TTT AGCAC TGTCCTCTTC TTraTAC^TG^ 7Ai?CAGTGG'X CCIGGTCTA': f ^ 

q;:tgaa.gatg c ctcct'Ctga CTti'GAC&GGT c^'^^v-ATcci^; gcgac^;aA'3<: tc-g:^cgT':'; y.' 

AAGGC1AJ-.TG A^.C~;.GATCTC AjG:~TGCAXA rjAACCAGr^TT i:AGCC :CAGA GACAAGiT^/ZA 3 

ac;A':;gggagg AGArrTC'G^G gg:agca^tt gagggga-'^'Ag ::ca.sg:^tcag ctcaaggag' 
ca(g:-aj^.gtaj-. agttgctgaa. at^ga^attg gagaaa.a;;ta 'tcti agtaa>c agaJ',ga.ai:^g 
CTT^GCAAJ-^.G gag:.;j^"J^.C4C: ag-.'I'g^'ACgga gG'.'tg'c^-: tag l^IGTJJ-J^CA attgatgg^;-^ -M:,C 

A".1vrG;AG:'G ;j^TT"rGCAGA AAJ-J.TTACTG AJ.GAAJ-.T^rCA G:r':^ATTAJiA ACGATGGGC;. 42 C 

1G;A.GAAGCTG AAAA^^/V-.TKC GATCATT 44' 

(2) IIJFCR^IATICK FOR SEC ID I-'C : IOC: 
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( ) SEC^UENCE CHARACTER I ST ICS" : 

(AJ LETvIGTH: 611 base pair: 
(E) TYPE: nucleic acic 

( C ) rTRANEEDT^SS : ccut-j v 

(D) TOPOLOGY: linea: 

(XI ; SECJCNTE DES?R2PT:g:-:: sec NC: lOC : 



10 CyGTczx:^-^:.^. c^::'pg.a:atgt to:xx:tgt\;<^ g^.tcccagcg ctc^-gcctgc tcctgctgc: 6C 

c^.c^^s-vTT'rc &::AG;^,ca:;A^- atgga^.tcca c^-gattcttc tacccatc^^a orTCTGACGc- 12c 

TG^.C;^^;^^-:;^'^^ GA^^G-:iHGA C^TGTGGGC;<:- CCAC^GGCC ATTCGATAGC CCCAACYTC; 18C 

15 

C-CCTG-CGTCT CCG3TGCTGC T ACC!:x:AA.TG G.-^TCTGCTAC CAC-CAGCGTC CAGACGAAA> 24 C 

CGTGCGG^-,GG AAGCACATGT GGGCGCTGI^T CTOi^CGTGC AC^GGCCTCC 1X:CTCCZK;T^G 3 0C 

20 CTGCAGCA-^C TC-rTrGT^n-TT C'GTG:-GCCAA, GTGrCGGGAC GTGCTGC?-.TA TGCCCGGTTT 36C 

CCTGGGGC'G': CCGTGT<GACA TGTCCAAGTC CGT'CTCGCTG CTCTCCAAGC ACCGAGGGA/ 42 C 

CAAGAAGACG CCGTCCACGG GCAGCGTGrC AGTCGCCCTG TCCAAAGAGT CCAGGGATGT 48C 

25 

GGAGGGAGGC ACCGAGlvGGG AAGGGAC&3A g:.AGGGTGAG GAGACAGAGG GCGA'GGAAG;^ S4C 

GGAGG;^.T^^AG G7-r3AGrCCCC GGGGGACTGG T-CA.^-.TACAGA TACGGTGGAC C<^AAAAAAA^. 60C 
30 AAAAAAAAAA A 



35 {2) :r^CRMATION FOR SEQ ID NO: ICi: 

{i) SEC'UENCE CHARACTERISTICf- • 

(A) LENGTH: 609 base pairs 

(B) TYPE: nucleic acic 
40 iC) STRANDEDNESS : double 

(D) TOPOLOGY: lineai 

(xi) SEpVTENCE DESCRIPTION: SEQ ID NO: 101: 
45 GCA.TTGG7AA AGCTGGCAGT TGAAACCAGT TG^ACGC-CCC AGrTT'GCGTC TCTTCTt^CI 60 

gagtg:;gcct ctca:;gtcac tcgtgccctg cT':^:5ag3ACA gag3Ggcacc TCAGCCGccr 12 c 

ccAAG^ccAG ag:acac3caa taaggtcgsc ct-giaggagc cc-^G3gtg5GG gtgc^-;g^3tg IBC 

50 

GGSGPGCAC^^ ACCCTRARAT GCCACCAG3A CCT^i^^.T'GGGC CAG:;AAG:X^ GTOGACAT-^^:- 24C' 

AG:tCIGTTTT TACAGTTTTT TTTTTTTTGT 'ZGTTTIGTTT TTAAAGAATA CAGAAGGAG-: 3 DC 

55 CAAGCTTTTT TG^ACTTTOT AI^SirAGCTGC AAGrTCAC^<; CAGAGTCAAG C-GCCTC^^T^: 3 6C 

GGAAAAACCT GACTC^-CAC^; A/^.TG^ATAAT ^GACCCTIC^ AGL^TACCCAA TAC^CCCTTG' 4 2C 

AGrTGr^CACT G/^CCA:yGCT GC;vAC^ATTT'3 Ar^TC;CCTTAA A/^CACAAGG CCCTCTAGG' 4 80 

60 
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244 

cz<y^^.yy^k t:?tcc?'?:?:^:- cccA^i-CArTi- rrL—^^^TCGAA gactg-^tti-c ':a:^ca"tac^ b4C 

AATGTTCT' fOS- 



(:;■' ZrrFOrJ-lA.TlOK for sec id KC: I CI 

( i ) SLQI^<1CE CH;-.RACTER: ST : C£ : 

(A) LH^GTH: I'^'yC bc:fe pcirs 
< E ) TiTE : r.uci e I c £.c i c 
(C) ST^A^:^■ED^^SS: ccufcle 

(>:i; SEQUn^ICE EESCKI FI : C:s : SEC ID KC : 102: 



AC&7yCOy^k ATCCCGG3:v? GA'-^CCAC^C-GG T-:CGCrGAAAT TG/AACTGAG TCvGTrCACG^ 6C 

'rr-GSA^.GALr-^^ GGAAA,^:^GCA ggg^tagag:-^ aggcctci^sg gt^gaac^gca:; agg-'iaacat :2( 

ggg:^ttgc^:;a gcgaccttog i:cg7T'Gg:ct gaccatcttt gt^sct^gt-gt^:^ tggt^gactai ibc 

CATCATCTc^: rrcACCTori ctrTOrT^GrTG cg'ittacaag kCGi\y::oy:r gac^zacctcc 240 

O'l^TTG-T^GACG A-r-GAGCACAT CiGACGAGT:-T G.^T^GrrAT-GGC G^TTATGGTG AGGG7GCAAG 30C 

TyrGC^y:cr A'Gr^GAGGGTG- GA'T'GAAG'I'TA CGAC-GG?TAG CAGAGGA7'G-: '"^ SG'^TGAGG' 3 61 

AG-G:~ATG:CA GGAGrrAGGGT AGGGA.^.I^^'JA GTAGGGAGGA CGTTAGGGAG- O^GAGGCGAT 420 

GGGGCGAGG:^ GGGTAGC;^.GG AGAGGGGGri^V^ ^A'^^^AGGA GZCOZGCrrj AGG':^GGGGA:- 4RC 

ccago':t?gt TACAACGGG3 SGTAGAT^-r^A 7>g:ggggaag sgz^ngg'g:!'? a-:attccg: 54 0 

GGGGIGrrrG GrTGGGAG'rr G^GTATGGr^ T^^lGTG'r^GGS T^SARTG!;? 51 ■-:Ai>G:G:G. 6 01" 

TTCGTTAGvG: GGGATt37":?GG' G'n?TGTG?GT GGTGTGT-^TA TATGT^GGm CGTGTGATG' fcbC 

z^^ypj^ysTC, g:v3aaga;-.tg gtjg?:a':^a? 7vgg;-:tgg5a ggagagttp^ 'rrGTiTT^r'TT '72C 

CA^'GTG-A.A^'.T TATG^rTTT^GG AAA^-GGT^^A^. G-''7AAAGTGA A.A^AATGGr^:- TGG'?G>GGG" '/RC 

CAGGGT?"IGA G-GTG5GGGGT l5AG-AiG:?T>GG? G^T^CIGT-rGA GG^CAGATGT 'G:-AG-7T:T7: 84 C 

t:;tg AT g: AG atgt^tg ?tg G-rrTC-GGrA o:-rA'GG«::AGC or-rT'GrTTGA 'Gvg:atg3?: 9^0 

cgt~'gg::5-3A g'7I gggg^ta :^ggi^ttiv:ag agggagg^ag atgatggag^ ':^gaag:ttg:. :C2C 

ga7gt:;^g:ca agt7:;gagtt t :^;^^':-'^vv i r igg:a3AT3tc ccAr7G:T-:G :tg:^ag:g7"^ losc 

t::a.tgggtgt t*ggg3Atgag ggaig." :t:^G7 gatGt:gagaa caggtgagvgg agag?ggta"~ 114 0 

TGAGGTG7AG CT^TrTG?CT ■'^GAGIGTv-';.-: C7GTGGGCGC AT:TGGGGTG G^GAGGAG-GT>^ 12 0C 

GAGGG:CACA TGtCACACACA Gl^i^-^TAGJ-TC^' CGGGAGG^AG CTGT3CTG:g GT'TGCT^GGt^G? 126C 
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24^ 



CTOCCCTTCC C?-:Z^:^^?^ CkCr-C^T^-^TC 7Z GT'?C:A'?Cf-J>r ACACTCAT-TT CTCITCCCT^:- iSIC 

TTGATAT^I^AG ACTClA.AArCC CT^I-^I^^T^?::^'!^" GA.C-3-:^AAA.TT Gr/TTCAGAGAv TGSACAJ^CC: :44C 

g^^aai^t^l^tl-^ A-^TCccrvrrT T : cc^ACA-r r AC-.'^rrcAT^s-? a^^.tat^ca^.c AA':^Tr:T>3':A :5C'C 

ccccAGTrcA ccr^T^r^TTCTG G:A-:;-:-A':r:^:^A CA.Cv:^^:;'3<3^rc /iA.TC:y:;c:::AT ctgsa.C'CAAA, le^ec 

G7rG:^:^:?TG':" G]y:xy:ccp3-:- AT-r^r-iACrrTc Ti^^rccAGAC atgaa.tacct cG'T-r^TTccT' lei'C 

CT'^rCCTCTAT TACT^^-TTTCA C':j:-/3AG?TGT C7TA'3CTirAA ATCTGTTGTG TTTCT'^AGT': 168C 

7AG^GTCTG1 A^IACTTGT'rr A'l A/^.^A-AATG CAA.TGGTTTG GAAA.AAAAAA A^AA^^AAAAAC 174 C 

TCGIAGr-GGG GG?CCGTACG GAA,T?C'-:^GT;. IT^C 



(1) irCFCRI-lATION FOR SEQ ID NO: 103: 

( i ) SEQUENCE CHARACTER 3 ST I CS : 

(A) LENGTH: 1^22 base pairs 
(E) Tit'PE: nucjeac Ecic 
{ C ) STRANEEDICI SS : dc.uh-i t 
(D) TM>POLCC-y : 1 mea? 

(xi) SE;^-JENCE DESCRIPTION: SEQ ID NO: 103: 



TGT-G]^-7T<3AC GTCATCT>:y3A G5AG^,TTTC^r TTTCTTTTTC TCCAAAAi>C<5 GAG3AJ:J^.TT(? t ■ C 

AAACT>:>2.AGT C-S-rCCACGAT GG:^AAC-AG:;':- GAAAGCCCAG Gr^r-TACAG5A G:'GGTGTG5-'^ 12C 

TGAA.G^3AGA G^:TAACAT<:; G:^GTTCG3AG CGACCTTGGr CGTTGGCTGA CCATCTTTG'T 18C 

&r'rGTCT>:;TC GTCACTATCA TCATCTC-TTT CACCTGCTCC TGCTGCI^GrC TTTACAAGA<: 24 0 

g':x:^-?o:^ccg;'. ccacgtccgg tt':^tcacgac caccacatcc accactgtgg tgcatgcccc 3 0C 

tiatcctcag cctccaagtg tgrcggccag cia.ccctgga ccaagrtacc ag^^s-rtacca. 36c 

CACCATG?CG CCI'CACtCCAG G^AT(:^-GCAGT AGrACCCTAC CCAAT'GCAGT AGCCACCACG 42C' 

TTACCCAGGC CAGCCCATGG G:CCAGCGG7 CTACCACGAG ACCCTGGrTG GAG^AjGCAG: 48C 

CG7:-^GCCTAJ'l CCCGSCA'Gr-C AGGGTGCTTA CAACCCG3CC TACA7GGATG CCCGAAGro:- 54 C 

ATTCCCT^GG? CTG^rrGSGT G:GACTTG3T TAT-^T^TGTGT GTGT>SCGTRA. 6 00 

GTGST^^TGCA G3CGCi:;GTTC CTTA^G^CVC ATG7^3T(:^T'3 T>3T(7TGTC>7A GGGACGGTT^ 660 

CT::^ACGrGCG ATGTCTGCTiG T^^^TGTGTCCT G:GTG-TATAT GTGGCTTGCT CTGATtGCTGA 12C 

CAJ:-GTG:rGGA ACAA.TCCTTG CCz-^'^I^ly^'^'^ C7''Gr 3ACCAG ACTTTt^TIGT CTrC'^TCA^' 78 C 

TGAAA^^'lATt"; CTTCCT/iAAA TGT'TA/v^-GCA AA'^IGA^GA Aa GG::^T?r3T GGGG^^GCAC'" R4( 



w o 98 39446 



PCl/rS98/(M48: 



24^ 

yj/:: Tcrc:AG^:^^': acat^-tc^-^a; TT'crrcTcc;'. 9C( 

:^:"A':^ ccAGrTG^T-.- c:'rGAO>:cA ^'^i^ctcgtcc :c1' 
A G-s-^ACATGAT Gi'A'G rr?&:^:^ATC': lOF-;. 
:r-:A:^ a':'':^tcccatt GCT::r7T-;T^A g:ct^?tcat(^ 

A7Gr ilA/^AJ^.CACC:- CAGGl'ASArr C TTACTCAG''^ :2 0C 

15 ccACATGCAc aca.';:ag':cta c-ctg-cc^: :a gg^agctctg c7G:^-:cTT':;r T^G:-ccrTGO" 

CT^CCCACAG G:GA':-^'rAG"x:- ■:^T''-T^:^'P?CA CCAC-iC-ACACT CAG-TTCTCTT CCCTGC AG'I>:. l?^-: 

r-Tv^CJ-^^T A^rTTA'^X'^-;- /VA ■ AT': 'T^'SC nGa^TTTCTG- ^^T^ :A.A.?.CAT G A" AG TIG AT ]44' 

20 

A-x^A'^CTGA aacg.-tgg:^ ':':^:^tg:.a '^gg aaattggct: aga^a^ggag aacgtggca;. 

CTGTGAGTCG CTGrTTGCCG^ AGAGGAGCCT CAIT^AA.TAT GCAA.CAAjrTC CTGTACCCCA Ibt' 
25 GTC^CACGGTG TTGTGG:::A'G: A'GGGACACCT ggg^caatg-g cxcatgtgv:^a. gca^ggtgg 1£2:: 
ggtgtCtC-ggg ccT.:r3ATGG-G AGri g: c-^:;gc cagacatgaa. cagttggtgt ^gctcctccg iee>^ 

TCTATl^ACTG TTTIAG'GAGA GnGTGT:AG CTCAAATCTG TTGIGTTTGT GAGTGTAGGS sK, 

30 

I'CTGTACACG TGTTTATAA1 AJJTv;C A^-.TG GTTTI JGGAAA. A.Aa-J^AjvIAMAA. AAJ^vAAAJ^G:^ I&O: 
GGSGGGGCTC TAA-^v-AGG^^.TT] GGGCNAA.:X5G GG 

35 

(2) :rJFOf>lAT]CX >-0F SEC ir UC : }04: 

40 (1) SEQlTETJCH CHAj^ ACTEf I ST ICS : 

(A) LENGTH; 22 37 base peir^ 

(B) T"/PE • r.uc}tb-Ac acic 

(C) .GTKA\T;L:}rCESS : douhJe 
(D; T0PCL.OT/: ^linear 

45 

(xi) SEQ'.rElNGT DESGKIPGION: SEQ ID IJC : 10^; 

AGTTGGGGT^^T A"'IGT/T^/.G i ;AG-.GG':G vi^'T^ A1GG>AAGGA G' -j"G-/]X-AGA1 "AaITGAGTA? f' 

50 CAGAA1TCAG aaaat:g;-tt '^g;ja.'.;at<;c ':v;gg:agtgg ATcx^ATx-Gi-T AGATIAGAG1 

TAGTGTA.AAG GATGTGA;.T<- i.CA.TAGAGTT /V.CTCCTGTG GA^A^IATACTC CTG^rQ.XTTC 

AAGAAJ^G;^. GATACATAT3 T':\:A':'T:^AA \'>1TG3ACATT GA(XTrCAG,A AGIATGTTGA 2 4' 

55 

AAAATTAACC AAAGGTG'JAG rTATGT'TCTT TGAA.TTCAAA GAGTAi:AA:-C GTAAAAAAAG 3 0( 

GTTTACCAGG AGC7xAf -TG^TT TT.^VTT'I'CAT G3A'GA.TG3AT GAG-^.TTAA-^C GTG-GGGCAAT 3 6( 

60 TGTAA.TAGAA. CIATACAAGA A^.G''CAGTGA CTTTAAAAi^A A.AGAAA.TTG^ A^ATTATTGAC 42' 



K 



GGGGAG: TG^ .^G.-IAf 'L-.r. 
C-G-r C AAGT TC- G AGTT^: ' jAT : 

Z'GZACC7K?T: TG-rr^TGGAG': 
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CAAGAAACCA CT^^ AI^CT^^C ATCTACATCA AArr:T-?TCAC AA-rrr^AATGAT CCTGACATG;-. 4K 

TGAACC'TG'GA A rT:^?':>:^TGA ATTT7ACCAC T^CAGTA'^J^A CCATVATAGr TCTGTGTAG' 54 i 

ATArrcAccc 'T^TCAACAGG? aggaA'g::aag- c-rG-: acccag A"gagtaGtGC cggagg-^g: eov 

ca;-.t:cggaaa. g-tg'i a^gat A':^attga-'3A gtg^:a.'G2a,ca gga^ia.ct^ga^ GGATAG:iAc: 

10 CCTTGGGA.TA GAG::rrTAr: GTAjGA.TTTTG aaagatgttt t^agttttct atta^tt-gtc- 7: c 

CAA-TTAA.TAG TGTATTTTrT AA.TTTAGCAC TACTCCTACG CTG'TTTCCT'S GAAGAA.TAC: lh( 

GTTC^TGGGTA GG'.'^r-TG-rTG ATGTTGAGAG TT AA.TACAC-G A'.TAAGAATG TG-GTAGAGT: h^y 

If 

TACACATCTG TTGAGTTTTG GTCCAATA-rG CTGTTTTGAG ^"rAACGTCAA GCTTTGGGT; 9 Cm 

GATGTGGGTA C-G:-TAGT?TG AAAGT^^^GTTT GAGAG-^AAT'-^- G^ACGAGTT^r TGCTG-CCTAA, 

20 GAAGGTGTG': GT>GiA':v?TT'r ATAGCrlAGrA CCVCTG^.GZ Q3^?GTAAATT CACCGTGATC iCl^' 

TGA.TAGTTTT GGTGrTT AGA A^,GTGTOrGT T-GGrCAGATC AG^TATCCCAG AT^SGSAGTC: iCi^- 

TCCCTAGG'TT GTA'GrTGT\3A 'TTCTTrGGAG ATGACCAGAT TGTTTTTGTG AAAA.TCAGCA. 13 41 

25 

TATTTTlAGa GAT':?TGGATT AGGTX^TTGTT GTA'ZATCACA 'n^GTTACTCT TTCTGATGA^ il'C' 

GATTCaAGGG rrA^.GAT^P'G:; AACCATGTGA AAATAA.TTAG AAAGTTTTAG ATtSOGTTTAr 1 e ■ 

30 AATGTGTTGI A^A^CAA.TCTA ATCTAAAAAT AATTOAGTCA G.ATi?GTAACG AGATAG^rGCA dZ'lr 

GGCATAACTG GT^^^TTnTGT GACAACTGAT TGTGAAACGT TA^AAAGCTQI ATACCTCTT 1 J ' 

TTACAGTGAG GAG^ ATOL^A^. AA.TCTiG^AAiA GATATTCTAT 7\^TTTTTATA TAGGTAGATA 144' 

3? 

GGATGGCCAT TTATTTGGTA TTTAGATATA CTGACATTCA TGGATATCAA AATATGCAO:- IbOl 

TCATTAGGTT AGTAl-AA.TTT' ACTTTTGAGT TAA.'?G-3GG^A TAAA.TAAAAG TTTCATAGTA Ibt^ 

40 CACATGAGGT GGATATTTGA TACACAGAAC ATTTGCGGTG^ G-SGTrrGTCT GG-^TTAGATi:^ ICli 

TAAAGCGCAG A/IATTTTAAT ATTCAGTATT TTAAATGAGG A^/FGCATGAG GGGAAT(3CA:- 16^' 

TGTCAGTACC TG ^GGIATIT TTAAAGTAGT GTAA.TCACCC '?A3TCATACG ATTCAGTAT.- 174i. 

45 

TTTGcrrm aaaa.ta^gta acgacaatta agttgttgta gcccttgcac ttgaagaga: leo; 

CJAGTCTTTA CTTTCAGT'^5 TCTG-TTAG^T CGATTGTGTI TAGTAGAGGG ATGTTAATAA- 

50 AAAGTATGGG agt:gtgaai^g a;^,ttctgagg caaatttagt cttgjctctc atgtt':;att'> i&: c 

GATTAA'TTCC AAATTCTAAA ATGATT^IAGT CGACAA.TAGC 'rGTAGG:;GAT GAAGAATTT:-^ 19f-:^ 

CCTTACTTTG Cr'GAG.TTCGT AAGACTGTGA GTTGTGAAAT GGGTAGAGTG TAAGGTCTT-: 2 04C 

55 

AAGv:;AGCAAG AG^rGCA.TTT TGTGGGT^^TC AIGTAATTT^^ TGTAAG^TGT TTGGGA(3CA' 2ir;C 

ir'IGTAGCCT r-7^:y-AG':AGT CAGTACGTTT Tl^TTTGATGT 'r-:rr'IGAGAAG AGG'TGAAAA; 21b( 

60 AAATGCGTTA AJ^AAAAAAAG GGA'TTAAAGT GTAGG7^AAAG 0:;;^AAAAAAA AAAANAAAA/. IIPC 
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ACTCGAGv-iC G G-^C C 



(i; ir.TCW'i^.TiOH FC'p SEQ IE: KC : Cb • 

(I } SEC 'JHJCE CHAI-A.CTER I ST I C £ . 
10 (A) LO^GTH: Iti: base p£:ir£ 

(B) TYPE: nucleic acic 

(C) STKAA^EKTESS ; dcuLif 

(D) TCPOLOGY- :ine£:? 

15 (XI) SL/\TETiCE LESCRIPTIOK: SEC IC NO: 105: 

GGTC-GACCC;- CO: GT-rCC^GA AITJ^CGIAr; CA;.TAAGTTT GTGCATGTAT AGTA/.TTTG-' 6C 

;^r:A-cAAG'"- ti^-'^aag-^tg tcxgigt^'g:- gttcaagtga ttgtcgtgcc ccagcctcc^ 120 

20 

GAG-iAGGiv-T^:- ga-:'tA':a.^gg acgtx;gcaG': acgz-gcag^t a^-.tttttata TrrriAGTAf^ i8C 

AGAG-^G-GGT: TlMrZ'GT'.^TT Oy^CAGO'STG G1GTCAAACT CCTGACCTCA AGTAATCCAf^ 24 0 

25 CTG&7C7VrGT GTTTTCATGT CTT/J^.C AT CATGTCTTTT AGTT7CATTA TTTI^CTAC"^ 30C 

cctT':;':atg'! g;j-/^/'A7.tta gattttgg'A':^ gtgttatgc^a G^-zrorTCTTA attgcttcag 36C 

TGAGTX:-GT^7 1 A^.TGTGG A^GCATTIA C^.TTTGCTCT TT-iCAGCATG CTGTGTG^A^. 42 C 

30 

ACACTGAGIA AT^'TCrGAG^TA TTGA^.TTA'^T TGTTAGGGCT CT7GCTATTT GCAAAT'^TG-: 48 0 

TGAATT^GTGT AT^ '3A.T0:;GA TTTTC:AGA.TG TTTTCATGAG AACT^5GAAAT GTAC^'T'SGGT 54 0 

35 GGCACGTACC ZACr^TZ^C^Th GGTAGTGAGI A<.;AGTTTGTC TT-G^G^TATAG TAAGGCT-CA'. 60 C 

ACACy:'TT^ CA GTrr:A'?::TA GTTiy.GTTGT :A.^^GAAAA GAr,TGATTTT GTTCTGAAA';- 660 

A^-.TAAGATAG GT^rTGTGTAG AGAAO^A^.TT GG':7.GCTGTA A/^GGTGCGT 'TGAGAAGTC^-. 72 0 

40 

GAACTX^XAG Tr?TGTGAGC3 TGATTTl^^AA A7T:rAGTAT TAGG3AGAGT CCAGCATTIV- 780 

CTtSACACAGA TTlTACATAA GTA/-.vGTATG ATAGCAAATG CAAAACTATT ATAATGTGG. &4C 

45 GThTC^TGyCr CATAGAGAGG TTAGiV^CAAG TAG^AGTGTC^ CAGGAGATC7 GCAGAGACCS 900 

AAGTTIAJG^T TCTC?.1^AGT<3 I^ATTTGAAGT A^.TTATAGTG CT<G3CTTAAG TAGTTTAGT.- 96 C 

ggtg'-gj^:''a.'^ 'ai'tai't'"- aaaa&1agg"'t aa-l'""^ a/vaaa aa^^aaaaaaa aa7-aaaaaap-- j02c 

50 

AAAGGTGGTG^ GGG^^-A-.TT^ro:^ CAGGA('X1A7. G'';C AGAAACA TCCAATTGTC AAACTGAAG-C" 2 080 

TC'GCAGTGTG GrGTCGAr^GA TGAAAGTG7C TG:GG^GGTT GTG7GGCTGG TGCTGATAGr 114 0 

55 AGCCAGGTTG ATTCGCCAAG gg<:t:gctga g:cagatgga ATGAATGCCC CAGTCACCTG 1200 

crc^-i AT AAG ttv:agcaata GGAAGATGTC AG^TC-GAGAGG CTGGGGAGCT ATAGAAGAA.T 1260 

CAGCAGyTAC^; AAGTGTCCCA AAG-AAG,CTGT G^'.irTTCAAG ACCATTGTGG CCAAGGAGAT 132C 

60 
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CCCAAGCAGA AGT&Iy^TTCA C^^^ATTCCATG GACCACCTGG ACAAf^rAAAC 13 80 

CCJ-J-J-.CTCCG AAGACTTGA^. CAC7>rACTCC AC7^^.CCCAAG AATCTGCAO: 'I'AACT'l^ATTT 144C 

TCCCC-^AGCT TTCCCCAGAC AC(?CTGTTT7 ATC^TTATTAT A^.TGAATTTT GTTTGTTGAT 1500 

GTGAAJ.CAT1' ATGCCTTAAG TA.^'?-::^T7A^.T 1CTTATTTAA GTTATTGA.7>:^ TTTTAAGTTT 1560 

ATCTTl'CATG Gi^ACTAGTGT TTTT::AaATA CAGAGACTT'3 GGGAAA.TTGr TrTTCCTCTT 162 0 

GAACCAilAGT TCTACCCCTG G^.TCT-rTTG Ai3GGTCTTTG CAAGAATCAT TAATACAAAG 1680 

AA.TTTTTTTT AACATTCCAA TG-IATTGCTA AAA.TATTATT GTGGAAATG.A ATATTTTGTA 174 0 

15 ACTArrACAC CAAA.TAAATA TATTTTTX^TA CAAAAAAAAA AAAAAAAAA.A AAAAAAAAAA 180C 

AAGSGGCCGC TCGAATTAAG CO 1822 



10 



20 



(2) IKTFORMATION FOR SEQ ID NO: 106: 



(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 1712 base pairs 

(B) TYPE: nucleic acid 

(C) STRANE'EDNESS: dcuble 

(D) TOPOLOGY: linea: 

30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 106: 

CGTGCCCCAG CCTCCCGAGT AGCTGGRACT ACAGGCACGT SCCACCACGC CCAGCTAATT 6C 

TTv^ATATTTT WAGTAGAGAC GGGGTTTTSC T'3TKTTGGCC AGGCTGGTCT CAAACTCCTG 12 0 

35 

ACCTCAAGTA ATCCACCTGG CCTG^TCTTT TCATf^TCTTA ACATGGCATG TCTTTTAGTT ISO 

TCATTATTTT CCTACTCCTT GTATGTCAAG AAATTACATT TTGCATGTCT TATGGAGATG 24 0 

40 CTGTTAATTG CTTCAGTGAG TG^TTTTCTA ATCTGCAGAC CATTTACATT TCCTGTTTGC 300 

AC^ATGCTGT GTGCAAACAC TCAGTAA.TTT G3AGTATTCA ATTATTTGTT AGGGCTCTTC 360 

CTATTTCCAA ATG'TGCTGAA TTGTCTATTG ATGGGATTTT CAGATCTTTT CATGAGAACT 42 0 

45 

GGAAA.TGTAG CTGGGTX5GCA CCTACCTAGG TTGCTACGTA GTGAGTAGAC TTTCTCTTGG 4R0 

GTATAGTAAG CCTCAGACAG CTTTCACTTT TATCTACTTT ACTTGTGGAA ATAAAACAGT 54 0 

50 CATTTTGTTC TGAAAGAATA AGATAGCTTT CTGTAGAGAA GGAATTCCTA CCTCTAAAAG 600 

CTGCCTTGAG AACTCAGAAC T^^^CAGTTTT CTGA<:;GTGAT TTTTAAATTT CAGTATTAG3 660 

GAGAGTCCAG CATTTGCTGA CACAGATTCT ACATAACTAA TGTATGATAG CAAATGCAAA 72 0 

55 

ACTATIATAA TGTGGTGTAT CTTG?GCATA CACAGGTTAG AACAAGTAGA CTCTGGCAGr 7 80 

AGATCTCCAG AGACCCAAG:^ I^'I AG3TTCTC ATAGTGTATT TGAAGTAGTT A^ACTCCTG:^ 84 0 

60 CTTAAGTAGT TTAGTGCCTG GGAGAATCCA T7'ACTGAAAA GCATTTAACT TAAAAAAAAA 900 
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aa;:-aaaaaaa. k;j^AAJ^jJ^j:' CT;:cTrxr-GA attc; :ySC?-rG agcagaaao-. 't^ccj^attctc 96r 

AAACTGAAGC TCiG^IA.CTCTC Gr'?:^:CM(X^A '^GA.AA.GTCTC TGCCGCCCri CT^37G:-CTGG 

TGCTCA.TAG: AG:CACCTTC ATtCGGCAAG GGCTCGCTCA GrCA^A-rGCA ATCA^.TGCCC 108' 

cagtcacctg c^G^iTATAAG t:'Ca::/V.ta ggaagatctc ag'?g:agagg ctcgcgagct n4r 

10 ATAGAAGAA.1 CACCAGCAG: AAG'P^TCCCA AAGAAGCTGT GA.T:TTCAAG ACCAT7GTGG i2C' 

CCAAGGAGAT CT^GTGCTGAC CCCAAjGCAGA AGTGGGTTCA G3ATTCCATG GACCACCTGG 12 6C 

ACAAGCAAAC CCAAACTCCG AAGACTT3AA CACTCACTCC ACAACCCAAG A^.TCT'GCAGC 132 C 

15 

TAACTTATTT TCCCCTAGCT T-TCCCCAGAC ACCCTGTTTT ATTrrATTAT AJ-.TGAATTTT 136( 

GTTTGTTGAT GTGAAACA.TG ATGCCTTAAG TAATCTTAAT TCTTATTIAA CTTATT-GATG 14 4 C 

20 TTTTAAGTTT ATCTTTCATG GTACTAGTGT TTTTTAGA.TA CAGAGACTTG GGGAAATTGC 150C 

TTTTCCTCTT GAACCACAGT TCj'ACCCCTG GGATGTTTTG AGGGTCTTTG CAAGAAIGAT 156C 

TAATACAAAG AATTTTTTTT AACATTCCAA TGCATTGCTA AAA.TATTATT GTGGAAATGA 162C 

25 

ATATTTTCTA ACT ATT AC AC CAAA.TAAATA TATTTTTGTA CAAAAAAAAA AAAAAAAAAA 168C 

AAAAAAAAAA AAGSGGCCGC TCGAA'TTAAG CC 1712 

30 



(2) INFORMATION FOR SEQ ID NO: 107: 

35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1969 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107: 
CCCCTCCTTC CCCTYGCCAC CTACTGAACC CTCCTCCGAG GTGCCCGAGC AGCCGTCTGC 60 
45 CCAGCCACTC CCTGGGAGTC CCCCCAGAAG AGCCTATTAC ATCTACTCCG GGGGCGAGAA 12 C 

GATCCCCCTG GTGTTGAGCC GGCCCCTCTC CTCCAACGTG GCCACTCTTC AGCATCTCTG 180 
TCGGAAGACC GTCAACGGCC ACCTGGACTC CTATGAGAAA GTCACCCAGC TGCCGGGGCC 24 C 

50 

CATTCGGRAG TTCCTGGACC AGTACGATGC CCCGmTTAA GGGGTAAAGG GCGCAAAGGG 300 
CATGGGTCGG GAGAGGGGAC GCAGGCCCCT CTCCTCCGTG GCACATGGCA CAAGCACAAG 360 
55 AAGCCAACCA GGAGAGAGTC CTGTAGCTCT GGGGGGAAAG AGGGCGGACA GGCCCCTCCC 420 
TCTGCCCTCT CCCTGCAGAA TGTGGCAGGC GGACCTGGAA TGTGTTGGAG GGAAGGGGGA 480 
GTACCACCTG AGTCTCCAGC TTCTCCGGAG ACCCAGCTGT CCTGGTGGGA CGATAC<1AAC 54 C 

60 
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25] 

CACAAGTGGA TirTCCTTCA ATTCCTCAGC TTCCCCTCTC CCTCCAAACA GGGGACACTT 60C 

CG^A.Z--TGCT Gh^-.-'/Z ^J-fTGk GAACT&:CAG GGAf-.TCTTCA A.^CTTTCC.hA. CGGAACTTGI 6 6'.: 

5^ TTXXrT-CTTTG A'V:i^3'Z^'TT7A /-J^CCrcAGCT GGTPGTGGAG CGTG->GAA^G GTGGAAGAGA "Z: 

GAGAGGTCCT GAGC^^r^rCGCA C'OG?TOro:;^3 GTGGCGAAGG AAT-.T-rv^TCAC ACCCCCCGCC 7?" 
CACCGCAGGC GA&.xATCCTG GTGACATOri CCTCTCCCTG C-rTCOl^rG-SA GAAGGGCTTG 

10 

gg:;tgacctg aac^-^aacca tcctggtgcc ccacatcctc tcctccgg-z:^ ACAGTCACCG 9C> 

AAAACACAGG TTCCAAAGTC TACCTOGTGC CTGAGAGCCC AGGG^CCTTC CTCCGrTTTA 96 C 

15 AGGGGGAAGC AACATTTGGA GC<^CGGAT GGGCTGGTCA GG'TGGTCTCC TTTTGCTAC: 1C2( 

CATACTATAC CTTCCTGTAC CTGGGTGGAT GGAGCGGGAG GATGGAGGAG ACGGGACATC lOEC 

TTTCACCTCA C-GCTCCTGGT AGAGAAGACA GGGGATTCTA CTCTGTGCCT CCTGACTATG 114( 

20 

TCTGGCTAAG A^.TTCGCCT TAAA.TGCTCC CTGTCCCATG GAGAGGGACC CAC<1ATAGGA 17. 0( 

AAGCCACATA CTCAGGCTGG ATGGGTGGAG AGGCTGAGGG ACTCACTGGA GGGCACCAAG 12 6i. 

25 CCAGCCCACA GCCAGGGAAG TGGC^AGGGG GGGCGGAAAC CCATGCCTCC CAGCTGAGCA 13 2 C 

CTG3GAATGT CAGCCCAGTA AGTATTGGCC AGTCAGGCGC CTCGTG3TCA GAGCAGAGCC 138C 

ACCAGGTCCC ACJ-^GCCCCGA GCCCTGCACA GCCCTCCCTC CTGCCTGGGT GGGGGAGGCT 144C 

30 

GGAGGTCATT GGAGAGGCTG GACTGCTGCC ACCCCGGGTG CTCCGGCTCT GCCATAGCAC IBOC 

TGATCAGTGA CAATTTACAG GAATGTAGCA GCGATGGAAT TACCTGGAAC ATTTTTTGTT 156 ( 

35 TTTGTTTTTG TTTTTGTTTT TGTGGGGGGG GGCAACTAAA CAAACACAAA GTATTCTGTG 162C 

TCAGGTATTG GGCTGGACAG C^AGTTGTG TGTTGGGGTG GTTTTTTTCT CTATTTTTTT 16f; 

GrrTGTTTCT TGTTTTTTAA TAATGTTTAC AATCTGCCTC AATCACTCTG TCTTTTATAA 174 C 

40 

AGATTCCACC TCCAGTCCTC irTCCTCCCC CCTACTCAGG CCCTTGAGGC TATTAGGAGA 180C 

TC^TTGAAGA ACTCAACAAA ATCCCAA.TCC AAGTCAAACT 'TIGCACATAT TTATATTTAT 186 C 

45 ATTCAGAAAA GAAACATTTC AG7'AATTTAT AATAAAGAGC ACTATTTTTT AATGAAAAAA 192 C 

A7JWiAAAAA AAAAAAAAAA CGACGCTGGT GACCGGAATY CGACGTACG 196 S' 

50 

(2) INFORMATION FOR SEQ ID NO: 108: 

(i) SEQUENCE CHARACTERISTICS: 
55 (A) LENGTH: 1734 base pair£ 

(B) TYPE: nucleic acid 

(C) STKATCDEDNESS : double 

(D) TOPOLOGY : lineal 

60 (xi) SEC'JENCE DESCRIPTION: SEQ ID NO: lOh : 
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c&?rG7c:cAP-. Grc':>7TO:'CT ga!:^cctgagc ctoA'%cctga gc":c3agccg G-GAGrcGGi^: ec 

gg3<3GGg:tc r:r^^:'??T^^3 gaco^tg:;^^ cgc-c :agcga ig->^:gaccct gtggg3agg: :2c 

5 

C7'?CTTC&:;r': t:^3-g:'t:gtt gc:^cagccti3 'rr^Gi^GrcTO^ gg^ittccgt GCTGrTGCi^:- IK 

&:gca'?gt:cc ag-.'^g^^cgcg aaga^.tttcc- ag:;at3tcag A'r^r-TAi^ATGT atct3ccct'~ :4C 

10 CGTATAAAGA AA.-.TTC7"GG<3 CATATTTATA ATA.AGAACAT AICTGAGAAA GA^rGT-QATT I'OC 

GCCTTCATGT TGOG3AGrCC ATiSCCTGI^GC GG^GGCCT^^A T-GTAGAJ^JG^A TACTC7CTAC jiQ 

GCTGTGA^-.TG C;^A;^.TAT^:;AA GAAAGAAGCT CT<3TCACAAT <ZPJ^fy-}TTACC ATTATAATTT 42 C 

15 

ATCTCTCCAT tttggggct:^ CTACTTCTGT ACAT^GGTATA TGTTACTCTG GTTGAGCCCA 4^C 

TACTGAAGAG GrC-:CTG7TT GGACATGCAC AGTT<^ATACA 'Gi.GTGAT'^AT GATATTGGGG £.4C 

20 ATCACCAGCC TITTOrAAAT C<:ACACGATG r^SCTAGCCCG GTCCCGCAGT CGAGCCAACG 600 

TGCTGAACAA. G3TAGAATAT GCACAGCAGC C-CTGGAAGCT T:AAGTCCAA GAGCAGCGAA t f.C 

AGTCTGTCTT Tt^CCGSCAT GTTGTCCTCA GCTAATTG03 (3AATTGAATT CAAGGTGACT 720 

25 

AGAAAGAAAC A0G:AGACAA CTGG3AAAGA ACTGACTGGG NTTTTGCTGG GTTTCATTTT 7 80 

AATACCTTGT TGATTTCACC AACTGTTGCT GGAAGATTCA A-AACT'GGAAG CAAAAACTTG" 84 c 

30 CTTGATTTTT TTTTCTTGTT AACGTAATAA TAGAGACATT riTAAAAGZA CACAGCTCAA 900 

AGTCAGCCAA TAAGTCTTTT CCTATTTGTC ACrrrTACTA ATAAAAATAA ATCTGCCTGT 960 

AAATTATCTT GAAC^TCCTTT ACCTCGAACA AGCACTCTCT TTTTCACCAC ATAGTTTTAA 101:0 

35 

CTTGACTTTC AAGATAATTT TCA05GTTTT TGTT\2TTGTT GTTTTTTGTT TGTTTGTTTT 108C 

GGTGGGAGAG GG3AG5<:^TG CCT03GAAGT GGTTAACAAC r7rTrTCAAG TCACTTTACT 1:4 0 

40 AAACAAACTT TTCTAAATAG ACCTTACCTT CTATTTTCGA GTTTCATTTA TATTTTGCAG 1200 

TCTAGZCAGC CTGATCAAAG AGCTGACTTA CTCATTTGAC TTTT-SCACTG ACTGTATTAT 1260 

CTGGGTATGT C-rTGTGTCTG CACTTCATGG TAAACGGGAT CTAAAATOTC TGGTGGCTTT 132C 

45 

TCACAAAAAG CAGATTTTCT TCATGTACTG TGATCTCTGA T':;CAATGCAT CCTAGAACAA. 1380 

ACTGGCCA.TT IGrTAGT^ITA CT^TAAAGA: TAAACATAGT G^T-G^TGTGT GTGGTCTTAG 144 0 

50 TCATCTTCTA GTACCTT7AA GGACAAATCC TAAG3ACTTG GACAGTTGCA ATAAAGAAA':^ 1500 

TTTATTTTAA ACC<::AAGCC7 CCC^SGATT^^ ATAATATATA CACAT7TGTC AGCATTTCCG 1560 

GTCGTGGTGA GAGG-rAiGCTG TTTGAGCTCC AATGTGTGCA GCTTTGAACT AGGGCTGGG:? 162C' 

55 

TTGTGGGTGG Cl^CTTCTGAA AG3TCTAACC ATTATTGGAT AACI^GGCTTT TTTCTTCCTG 1680 

TTTGGAATGT AACAATAAAA. ATAATTTTTG AAACATCAAA AAAAAAAAAA AAAA 1734 

60 
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(i; ZlZrCKl-'J'.ZZOi: for EEQ 13 NC: J 09: 

(i) SE9'JE:JCE C}iARACTER:STIC£ : 

(A) LENGTH: 20C3 base pairr 
CB] T\'PE : nucleic acic 
( c ; r tra.\t:ee:je S S : d c uh i t 
( C ) TC PGLCGY : 1 1 nea: 

(XI) SE-:^-JEl<lCL DESCRIPTION: SEC IE NC : 109; 

CGCAGGOSGC GCr^.:Cy^[K:crG G^-JrCiACTCGCh TTCCCCGGZ^ CCCCTTCCAC CCCACGCGGC 

CTXS-GACCA.TG GA^-Q'aZAGAT GGTGSGCAGT GGTGGTG-CTG &:'tc<:gttcc cctccctagc- 

C<5^:AGGTGG3 GA-JA'/TCCCG AAt:^CCCTCC Q3AGTCATGG ACCCA<:X:TAT G3TTCTTCCG 

ATTTGTC-GTG A;^;rG-::TG:TG GrTATGCCAG NTTTATG^TA CCTGCrCTACC TCCTGGTGC?. 

GIACT^^CAC-:^ CG:,Pu\GhP.'':Z ACCTiGGAGAC CC^GTAGG3C^ CVCZ^::'rTTC CCCT(^TGA;-. 

AGrTTGTCT=S TT':^G.rrA'i^.TG AGCCCAAGGC CTCT>3AT^3AG GTTCCCCTGG CGCCCCGAAC 

AGAGGC&3CA GAGAGCACCC CGATGTGGCA &3CCCTGAAG CTGCirTTCT GTGCCACAGG 

GCTCCAGST^G TC'l^rATCTGA CTTC-C-SGTGT G7TGCAG3AA AGAGTGATGA CCCOrAGCTP 

TG03GCCArA C^?CAGATCAC C>GGGT<3AGCG CTTTACG3AC Z^CC^ZhGTZ'CC TG3T<3CTAAr: 

GAACCGAGTG ct^g>:actga TTGTGGCTGG CCTCTCCTGT GTTCTCTGCA AGCAGCCCCG 

GC;.TGGGGCA CCCATGTACC GGTACTCCTT T^3CCAGCCTG T^rCAATGTGC TTAG-CAGCTC^ 

GTGCCAATAC GA/aGGTCTTA agttggtcag cttcgccacc CA^^^TGCTGG ccaaggcctc 

TAAGGTGA.TC CGT^^'T CATGC TC^ATGSGAAA GCTTGTGTCT CG3CCtCANTA ACGAACACT^3 
C-GAGTACCTG AGAGrGACGC TCATCTCCAT TQ3GGTCAGC ATGTTTCTGC TATCCAGCGG 
ACCAGAGCCC CG2AGCTCCC CAGCCACCAC ACTCTCAGGC CTCATCTTAC TGGCAGGTTA 
TATTGCTTTT' GACA'3CTTGA CCTCAAACTG C-3AGGATGCC T3TTTGCCTA TAAGATGTC/-. 
TCGGTGCAGA TGA.TGTTT^^G C-3TCAATTTC TTCTCCTGCC TGTTCACAGT GC<^STCACT'3 
CTAGICAACAG GGGG3MGCTA CTGGA.GGGAA CCCGGTTCAT CrGG3CGACAC AGTGAGTTTG 
CTC^CCATGC CCTC^7TACTC TCCATCTGCT CCC^3A.TGTCrG CCAC-CTCTTC ATCTTTTAC/- 
CCATTGGGCA GTTT^GSGGCT GGCGTCTTCA CCATCATCAT GACCCTCCGC CAGGCCTTTG 
CCATCCTTCT TTCCTGGCTT CTCTATGGCC ACACTGTCAC T-GT'SGTGGGA GGGCTGGGGG 
TGGCTX3TGGT CTTT^3CTGCC CTCCTGCTCA GAGTCTAC^SC GSG3GGCCGT CTAAAGCAAC 
GC^AAAGAA GGGIG^TGCCT GTaX3AGTCTC GTGTGCAGAA GGTTTGAGGG TGGAAAGGC^ 
CTGAGGGGTG AAG'J^^AAATA GGACCCTCCC ACCATCCGCT TCTGCTGTAA CCTCTGAGGG 
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A&CTG::tCT3A j^y:iGChAAA TOCA':r37G7^ I^TTCAGTAa CACAGACCAG CTCZ^Z-ZhGCJ^. 15CC 

gc^3Gat:-:->g gavCCCagga g-gca:-gcttc crTTTT-^ccT taagtcaccc atcttccag': :5€C 

AAGrAGTT-rA T^riX^A&CCC C'GGOGGTAGA 'l^-.GI^rCTCAG TC^AGGGGTTC T^GGGGAGTTT 1€20 

GGC'::'XA.A3A GAGCATA:^T AGGTTC^GA.CA GTTArTrTTC CCACAAGTTC CGTTi^-^GTCT 168C 

TGGCC7AGGT GT^GCTCTGCC ACCTTCZAGA CTCACTCCCC I^TGCAAATA CCTGGATTTC 174 C 

TTACCC'?G:-T GAGAAAAGCA CAAGCGGTC-T AGGCTCCAAT GrTGCTTTCC CA.GGAGGGTG 180C 

AAGATtGGTGG TGTGCTGAGG AAAGGGGATG C^.GAGCCCTG CCCAGCACCA CCACCTCCTA 1860 

15 TGCTCCX-SA TCCCTAGGCT CTGT7CC;^.TG A&rCTGTTGC AGGTTTTGGT ACTTTAGAAA 192G 

TGTAAGTTTT TOGTCTTATA ATTTIATTTT ATTAAATTAA ATTACTGCAA AAAAAAAAAA 1980 

AAAAAA^-.TCG GGGGGGGGCC CGN 2 003 



10 



20 



25 



(2) INFORKATION FOR SEQ ID NO: 110- 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1320 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNTESS : double 
30 (D) TOPOLOGY: Imeai 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110: 

GCI^-^^AGCTGC CITGAGGTGC AGTGTTGGC^^ ATCCAGAGCC ATGTCGGACC TC^TACTACT 60 

35 

GGC;CCTCJ-TT GGGGGCCTGA CTCTCTTACT G:TC<:T[^GACG CTGCTGGCCT TTGCCGGGTA 12 0 

CTCAGGC;C-TA CTOGCTGGGG TGGAAGTGAG T'X'TGCK^TCA CCCCCCATCC GCAACGTCAC ISO 

40 TGTGGCCTAC AAGTTCCACA TGGGGCTCTA T>GG':r,AGACT GGGCGGCTTT TCACTGAGAG 240 

CTGCAGCATC TCTCCCAAGC TCCGCTCCAT CGCTCTCTAC TATGACAACC CCCACATGGT 30C 

GCCCCCTC-^AT A^GTGCCGAT gtgccgtc^gg c^.gc:atcctg AGTGAAGGTG AGGAATCGCC 360 

45 

CTCCCCTGAG CTCATCGACC TCTACCAGAA ATTTGGCTTC AAGGTGTTCT CCTTCCOGGC 42 C 

ACCCAG:GA7 G:rvGTGACAG CCACGTTCCC CGAC^CCACC ATTCTGTCCA TCTC0C'?GC-" 480 

50 TACCCG'-^'^GT GTC^G;^-TCCTG CCTT:^ACAC CTAC:ATCAAG GAC^^GGAAGC TGTGTGrCTA S4C 

tcctcgg:tg GAGATCTACC AGGAAGACCA GATCGATTTC ATGTGCCCAC T^S-GCASiGGCA. 60 c 

GGGAGA^TTC lA.TGTGCCTG AGAT^^AAGGA GACA3AGTGG AAATGGCGGG GGCTTGTGGA 66 0 

55 

GGCCATT^-;AC ACCCAGGTGG ATGGCACA<GG ACtCTGACACA ATGAGTGACA CGAGTTCTGT 72 0 

AAGG7TG3A^- G^^AGCCCTG GCA'X:CGGGA GA.CTTGAGCT GCCACACTGT CACCTGGGG:~ 780 

60 gac<:agccgt GGCTGGGATG ACGGTGACAC CCGGAGCGAG CACAGCTACA GCGAGTCAGG 84 0 
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TGCCAGCGGC TCCTCTTTTG AGGAGCI^GGA ^TTGGAGGGC GAGGGGCCCT TAG-3GGAGTC 900 

ACGGCTGGAC CCTGGGACTK AGCCCCTGGG GACTACCAAG TGGCTCTGGG AGCCCACTGC 960 

5 

CCCTGAGAAG GGCAAGGAGT AACCCATGGC GTGCACCCTC CCTGCAGTGC AGTTGCTGAG 102C 

GAACTX^AGCA GACTCTCCAG CAGACTCTCC AGCCCTCTTC CTCCTTCCTC TGGGGGAGGA. 108C 

10 GGGGTTCCTG AGGGACCTGA CTTCCCCTGC TCCAGGCCTC TTGCTAAGCC TTCTCCTCAC 1140 

TGCCCTTTAG GCTCCCAGGG CCAGAGGAGC CAGGGACTAT TTTCTGCAAC CAGCCCCCAG 1200 

GGCTGCCNCC CCTGTTGTGT CTTTTT^CA GACTCACAGT GGAGCTTCCA GGACCCAGAA 1260 

15 

TAAAGCCAAT GATTTACTTG TTTCAAAAAA AAAAWAAAAA AAAAAAAAAA AAAAAAAAAA 132 0 



20 

(2) IKT^ORMATION FOR SEO ID NO: 111: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1962 base pairs 
25 (B) TYPE: nucleic acid 

( C ) STRANDEDNES S : doubl e 

(D) TOPOLOGY: Imeai 

( xi ) SEOVFKCE. DESCRI PTI ON : SEC ID NO : 111: 

30 

CGGACCCCTT CCTCCTCCTC NAAGCATGTC CCACCATTGT GGCAGGGGCT GGGGANACAG 6 0 

TCACCTGATG CGGGGACCAC GGCCACTCCA CCTCGSTGGC GCTGTCAGTG GGCAGCACTG 12 0 

35 GCTGGGCCTG CACTGAGGTC CCTGCTGGGG CAGTTCTTCC AGAATTATCT TCAGAGGGGG 180 

CCTCCAGCTC CCTGGTACCC TCAGGGGCCC GTGTGGCTGG AAGCAGGGAA GGGGCACCCT 24 C 

CGGAGCTTCC TGTCTCCTCG CTCTCTCCTC GAGGGACCCC AGATAGCTCA GGACCACCAG 300 

40 

TTGCCTCCCC CACCTCTCTT GCCTCAACCA GAGTGGAAGG TGATGGGGAT GCTAGGTTCC 36C 

TCTCCCTGGG AGTGGGCAGA GTCTCAGT AG GTC^^TCCATG GACCCTTGGA GGCCTGGAAG 42 C 

45 CTTCTGACTC TCCATCAGGA AGTGGTGA.TG CACCAGGCTG CAGGACTGCC CTTGCTGGCG 480 

CCTGGGAGAG TGACTCCTCC TGGGCTGCTG GCTCAGTGGG GAGAGAGGCC TCAGGGCCCG 540 

&3CTGCTGAG CTCGCTGGGC CATC<:CCACA GAC^CCTCATC CTCCACCTCC TCCTCTTCT7 600 

50 

CTTCCTCCTC TTTCTCTTCT TCATCTTCAT ATTTCTCTTC TTCCTCCAAT GCCTTACCTT 66 0 

CCTCTTYTGR AAACCCCGTG GGCGGTACCA TGGATTGTGT TTCAA^^.TTCT A&GAGCGTCC 72 0 

55 TAGGGGCCTC TGCTGGGTCT TCTGGAGTGG AGCTTCCACC rCCTCCCTCC TCCATGATGG 78 0 

GG7-.TGGAGTA R;^-TGGCCCCA CGGG7.TTCAC TCTCTGTGGC TI'CCTGAGGC AGCTC;CAGTI 84 0 

CCTCCAGGGT CTCTGTCACT GTGACR7.TAG CCTCTAGTCC 7.TCAAAAGCT GG^TIGGZ-^GG 90C 

60 
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CTtj:^G?T<SGA GGI^'IT'CACt^'^^ AT-GG:^;.iA.AG &CT-GGG^CCGA GTCTCGGAAG 'CAG^j AJ\ACGT 9(i 

TGAJ-.GGGXT GTCO'?TATTC^ (i-GGA^.G:CAG; TCr^S^^TTCGG GAA.GAVG.AAG AGAGTCTTGA. lOlC 

5 cagcaG'G':aa. &:::ccagca GAGC'GG'r\:-G: tqg:;tgtx5AC ga^'tgc-ggtag^ cggagaa^gc :ok 

CATCAGCTAG CGAGC?(^G: TGGAGT^GGT: CAGGGCACCA '?GCO\GGrTG CA,TACAGTTG 11^>C 

GGGCG1G3TG &:AA,TCTCTi:^ CACCGCiGTTC CTtGGCAGTAG GrCGC-TGrTT CC?CCAATGT 12CC 

10 

CA'GCTTCTGT GGAGG3TCAG COVGGAACAG TTCTCCATTT AG37^:T^CAG CATAACAGTA 12K 

CACATCATAG AGGTCATGCG -X^TCGACCAC ACCATAGTTC CG3AGGGGG:- GGAAGCCATC 13: C 
15 CATGTCTGCG TAAGAGGCGT CT'irGT-GGGGT CTC-GATGGGA TAGGTTT>3AG GTTGA^MCTCC 

AGAGCGTCGC TC^TGTCA.TG GATGGCGTGC TGGACCTCAC AG-GGATA■:'A^^ ACGIGAGTCG 144C 

TTGGGGCGGA GGICGCI^CAG CG:^CAGG5GA GACGTCGGTG AG^GAGC^:TG C^TACGCAGG IBCiC 

20 

CAGTGCCACG CC^SAA.COX^T AG3CGTGGTT CACCTTGACG CG^ACTCCGG GGGCCACCAG 156C 

CACYTCIX^CC TCCCC^CCC GG3AGAG3AJi AGTCCACTTG ACCC'GCGGAG AGCCCAGCAC 162C 

25 AGCCCGGCGG CTCGGC&3TG SCGGGAG3TA GTGGACGTGG CAAGSGATGK I^SAGGGCSCC 168C 

GCCGAGCAAC Gccr?GCAGT go:g:gtcgc ccgcgatgcg cacg::gaaaa GCGGGKTCCT 174 C 

CTGAGGTGTC TGCTTCCAGA ACA-rCI-GCI A AAGCTGCAGG AGCCTGGGGG AGGACCAGGG 180C 

ctgccagcag gc^<:aggaac ag:tgc<xca TGCTGCAGGC TACCCAC<XX TGGGGTTGGG 186C 

TCGCGGCACT GCGAAGTTTG TCGCCTCCTC CGGGGGTCTC CTCCGGGTKC ACGGCTCAGT 1920 



30 



35 NCCTGCAGCT GCAGCTGAGA CTGGGGCGGA GACTGCGCGA GC 1962 



40 (2) INFORMATION FOR SEQ ID NO: 112: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1785 base pairs 
{B) TYPE: nucleic acid 
45 (C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112: 

50 AACnrCAGC caaacttcgg gcggctgagg cggcggccga ggagcggcgg ACTCSGGGCG 6C 

CGGGGAGTCG AGXATTTGC GCG.^X;GC<:TT CGGAGCGTAC CGCAC<5GCCT GAGCCTTTGA 120 

AGCAGGAGGA G3GGAGGAGA GAGTGGGGCT CCTCTATCGG GACCCCCTCC CCATGTGGAT 180 

55 

CTGCCCAGGC GGCGGCGGCG GCCGAC^AGG CGACCGAGAA GATRCCCGCC CTGCGCCCCG 24C 

ctctgctgtc gg:gctgctg GCGCTCTGGC TGTGCTGCGC GACCCCGCGC ATGCATTGCA 3 0C 
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GTGTCGAG/\T GGCTATGAAC CCTC-TGTAA^-. 
CACA&3ATAC TGCAA^.TGTC CAGAAi^GCTT 
5 CTGTGAGAAG AACCGCTGCC AGA-.T^GGTGG 
AGCCACGTGC CGATGTGCCT CAG3^3TTTAC 
^CCATGCr^T GTCTCTCGA': C^"I"Gt""CTGAA 

10 

TACCTATGAG TGCACCTGTC AAGTCGGGTT 
CTGCCTGT^rT CATCCCTGTG CAAATGGAAG 
15 CTGCAAATGC CTCACAGGCT TCACAGGGCA 
CATTCCAGGA CACTGCCAGC ATXTtGTGGCAC 
CCAGTGCCTT CAGGGCTTCA CAGG-rCAGTA 

20 

CTCGCCrrGT GTCAATGGAG GCAN'CTGTCG 
CTGCCTTCCA GAAACAGTGA GAAGAGGAAC 
25 GAA-TCGAAAA GAACACGATG AGAATTAGAC 
GTGCTTTAAA CTGAATTGAC ATTAACAGTR 
TTGCTTTTGA TGGAGTAATT CATTGTTTTC 

30 

GATTTTCTCT GGGCTAC7GG CCTTCACAAC 
GTAACCCTCC CCTAACTT'AA AGCTAGAGAA 
35 ATCAGTGAGC ACTTTTTGAT GAGCTGATAG 
TACTTTGTTA CACTCTTCAC TGATACAAGT 
GAAATAAAAA GAGGAGCAGT GTCGGGGAGC 

40 

AAGGAACAAG CTTGRCCA;i.T TCA.TTCAACT 
CAAGAATTTT GATTGGGA^.C AGAA.TACAAG 
45 AAGATCCTGT TTTTATACAA ATATCCTTAG 
GGGAGTAATG TGCTAAGTAA GCAGAA'TTGC 
TTCCGGGTNG GGATCTTTAG KTTCCGGTAT 

50 



257 



TGAAC^AATG 1X3T<3TTACCT ACCACAATGG 3 6C 

CTT05GGGAA TATTGTCAAC ATCGAGACCC 42 C 

GACTTGTGTG GCCCAGGCCA TGCTGGGGAA 48C 

AG-3AGAGGAC TGC'::AGTACT CGACATCTCA 54 C 

TOrTCGGCACA TGCCATATGC TCAGCCGGGA 60 C 

TACAGGTAAG GAGTGCCAAT GGACCGATGC 66C 

TACCTGTACC ACTGTGGCCA ACCAGTTCTC 72 C 

GAAGTGTGAG ACTGATGTCA ATGAGTGTGA 78 C 

CTGCCTCAAC CTGCCTGGTT CCTACCAGTG 84 C 

CTGTGACAGC CTGTATGTGC CCTGTGCACC 90C 

c<:agactggt GACTTCACTT TTGAGTGCAA 96 C 

AGAGCTCTGG GAAAGAGACA GGGAAGTCTG 102C 

ACTGGAAAAT ATGTATGTGT GGTTAATAAA 108 0 

GGTGATCAAC TTTOCTATGT GCTTGTGCTT- 114C 

TTATCCACCT AAATGCACCC AGCTGCCCTT 120C 

CCTCTCCCAT GTACCCTCTG TGACTTTGGG 126C 

TTCTGAAACT GAGGAGGGGA TCCTCTGTTA 132 C 

ATGATATATG AGAGACTATG CGTGGCACAA 138C 

GTTCTAGAGT GYACACACAA CCCAAAGATA 144C 

TTGGGGCCTG GTGTTCCATG GAGAGGGAGA 150C 

CC TTATAAAA ATGATGAGGA GGCTGAAAAC 156C 

CAGCTXSAAKC AGATGAV^TTA CTAAGCAACA 162C 

TACAAAAACA AAARAAGGAA AACTGTAGGG 168C 

CTCCAAAAGA AGTTGTTTCT AGTTACTCTT 1740 

TGTGGGTATG GTTCC 178 i 



55 



(2) INFORMATION FOR SEQ ID NO: 113: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1842 base pairs 

(B) T'/PE: nucleic acid 

(C) STRANDEDT^TESS : double 
60 (D) TOPOLOGY: linear 
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25^ 



5 

AAGTC&C^3G': CGT'-3AXGA ^GACCC^Gr^GG Cf^^TCC'G^:^: G':>GCG?CG;GG iGGGT>^CCACA 12: 

GGCG^:cG-:cG cz^'':7r^:z'G>: :^^:':v.;gtg:t ig:mggtg'?tg^ '7:agtgaggg GG^GAGrGGC:: 1H( 

10 GAAAGCT^GCA iG^GAGTCTA':'! ATi:-C;j^CTG<: ATAGT'GGATG GGTGr:?'3AAA AGACAGTACA 241 

AGTCAAAAAT r~T;:.^:..T:G^'.-::A A-GA„^.TCt(GGGA CGGCTATOGG T^rTTAGA^.TA AGTGTG-TGAA. 30 C 

AACCACAGGG TGGGGGATGG T'G^AGATCAG A0:T(GGCTAT G-;CTCTCAAA CGCTGAGCA/-. 36 C 
T^i^-.GATCATC ATG'rTTG-:''.r3 CT^^^GrTTTTT GSAC^GGTTAC CTCACTGGGC CAGAGATGAA. 

TGAGCAGTAG AGAAA.CGTGT ACGO\GA3GT GATCA.GGAAA CGT'^^GAT'Cf. T-GGATAAAGT 4fiC 

GG?^iG*3ATTTT ATiGGAGAAGG j^-^GATAAGTG iGACCG'GGAAA jC-^.TATGAAAG AATAGAAGAG 54 C 

TGATTCATT': TG^AGAO^TA CAGG^TATCT GAT0G:ACAA ATA'G/-.TGGCG TGTATGTAG3 6CC 

AGGAAAGAAG AG5GCTATAT TAGAAG:5GAC AAAG:GAATG AGCCTGTTCC AGATTCAGTT 66-0 

CCTGAATAGT GTTGGAGATC TATT<3GATCT GATTCCCTCA CTCTCTCGGA CAAAAAACGG 72 C 

CAGCCTAAAG GTTTTTAAGA GATG.'^'GAGAT GGGACATTG: TGCGGTCTTA TCAAG3TTCT 78 C 

30 tcctggattt gagaagatgc tttttgctca ctcaagcto:- TAGAGGTATG CAGCGATGCT 84 c 

CAGGATATAT AAACACT'GSG ACTTCAACRT CATAGATAAA GATACCAGCA GTAGTCGCCT 900 

CTCTTTCAGG AGTTACCGAG GGTTTTTGGA GTCTCTGGAT GATTTTTACA TTCrrAGCAG 960 

35 

TGGATTGATA TC>3C'rGCAGA CGACAAACAG TGTGTTTAAT AAAACCCTGC TAAAGCAGTA 102 0 

ATACGCGAGA GTCTGCT^STC CTGOrAAAGA GTCCGTGT03 GCAATATGAT GGCAGATAGT lOhi 

40 GGCAAGAGGT GGGCAGAGAT CTTTTCAAAA TACAACTCTG GCACCTATAA CAATCAATAC 1140 

ATGGTTGTG3 ACGTCAAGAA AGTAAAGCTG AAGCACAGTG TTGACAAAGG CACTCTGTAC 120C 

ATTGTC^AGG AA;^.'rTCGTAC ATAI^STAGAA TATTGTGAAC AA^CTGATGT TCTACGGAAA 1260 

45 

C^ATATTGGC CCTCCTACAA TGTTGCTTTC CATGAAAAAA TGTACAACTG GAGTGGCTAT 132 C 

C'GACTGTTAG TTCAGA.AGGT CvGGGTTGGAC TACTGTTATC^ ATTTAGGTGG ACGA-GCCAAA 138 0 

50 ATrrrccGGG gtgaccaag^ gaa.a:-tgact gatacggcat ccatcaaata tatcatgcga :44C 

TAGAACAATT AI^AASAAGGA TCCrTACAGT AGAGi^TGAGG CCTGTAATAC CATCTGCTGG 150C 

CGTGAGGACG TGAAGTCAGC TAAGCCAAGT GCTG3AGGTT GTi'ATGACAC AAAGGTGGCA 1560 

55 

GATATCTACG TAGCATCTGA GTACACATCG TATGCCATAA GTGGTCGCAC AGTACAAGGT 1620 

GGGGTGGCTG TT7TTCGCTG C<^GCGTTTC AAGAAAACTC TACATCAGGG CA.TGSCAGAG 1660 

60 GTGTACAACT TTCATTTTAT TACCATGAAA CC AATTTTGA AACTTGATAT AAAATGAAGG 1740 
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AGGGAGATGA CGGACTAC^AA GACTCTAAAT A^^^GATACCAA AGGCACTATT TTAC<:TATGT IS 00 

TTTTrrCATC AGAP-;?TA7GC A^-,TAAAATAT ATTA^-.TTTGT C;^- 1842 

5 



iZ) ITTF-OPJ-y^.TIC:] FOR SEQ ID KG: 114. 

10 

( i } SEQ'JEKICE CHARACTERISTICS : 

(A) LENGTH: 1960 base pair5 

(B) TYPE: nucleic acic 

(C) STRANIlEDNrESS : dcublf 
15 (D) TC'POLCGY: linea: 

(xi) SE7\JEKCE DESCRIPTION: SEQ ID NO: 114: 

GAATT'-^G^r^rA CGAGCTTCTC C&IGCCCCAG CC<:;CCGGCTG CCAGCTTTTC GGC<;CCCCG>-. 6C 

20 

GTCGCACCCA GC^GAA.GAG7-iG CG.:^CCC<^3 ACA.A';CTCGA ACTCCGGCCG CCTCGCCCT". 12 i 

CCCCG5CTCC GCTCCCTCTG CCCCCTCGGG GTC0:GCGCC CACGATGCTG CAGGGCCCTG 18C 

25 GCTCGCTG-IT GCT<GITCTTC CT^IGCCTCGI ACIXG^TGCCT GGGCTCGGCG CC-CGGGCTCI 2 40 

TCCTCTTTC-G CCAi^:CCGAC TTCTCCTACA AC-^IG^IAGMAA TTGCAAGCCC ATCCCGGTCA 30C 

ACCTGIAGCT GT'I-CCACGGC ATCGAATACC A^A'^CATGCG GrTGCCCAAC CTGCTGGGCC 3 6C 

30 

ACGAGACCAT GAA'G3AGGTG CTGGAGCAGG CCC-GIGCTTG GATCCCGCTG GTCATGAAO' 42 0 

AGTGCCACCC C^A'IACCAAG AAGTTCCTGT GITCGCTCTT CGCCCCCGTC TGCCTCGAT<S 480 

35 acctagacga gaccatccag ccatgccact cg-ct-':tgcgt g:aggtgaag GACCGCTGCG 54 c 

CCCC03TCAT GTCCGCCTTC GGNTTCCCCT GGrCCGACAT GCTTGAGTGC GACCGTTTCC 6 0C 

CCCAGSACAA CGACCTTTGC ATCCCCCTCG CTACrAGCGA CCACCTCCTG CCAGCCACCG 66C' 

40 

AGGAA'GCTCC AAA=3GTATGT GAAGCCTGCA AAA;^.TAAAAA T«3ATGATGAC AACGACATAA. 120 

TGGAAACGCT TTGTAAAAAT GATTTTGCAC T'GAA;^J^.TAAA AGTGAAGGAG ATAACCTACA 7&C' 

45 TCAACCGAGA TACCAAAATC ATCCTGGAGA CCAAGAGCAA GACCATTTAC AAGCTGAACG B40 

GTGTGTCCGA AA&^ACCTG AAGAAATCGG TGCTGTGGCT CAAAGACAGC TTGCAGTGCA 900 

CCTGTGAGGA GAT^GAACGAC ATCAACGCGC CCTATCT(3GT CATGGGACAG AAACAGGGTG 96C! 

50 

GGGAGCTGGT GATCACCTCG GTGAAGCGGT GGCA5AAGGG GCAGAGAGAG TTCAAGCGCA 1020 

TCTCCCGCAG CATCCGCAAG CTGCAGTGCT AGTCCCG^A TCCTGATGGC TCCGACAGGC 1080 

55 CTGCTCCAGA GCACGGCTGA CCATTTCTGC TCCGGGATCT CAGCTCCCGT TCCCCAAGCA 114 0 

CACTCCTAGC TGCTCCAGTC TCAGCCTGGG CAGCTTCCCC CTGCCTTTTG CACGTTTGCA 12 00 

TCCCCAGCAT TTCCTGAGTT ATAAGGCCAC AGGAGTGGAT AGCTGTTTTC ACCTAAAGGA 126 0 

60 
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AAA30yCA^'C C-'_i-J'-.'] '-"TTCji" AGv^-A/-.'] ATTC /iA/-.CTA/-.TAA A^-.TCAT'G.AAT ATT-iIAT-j^. 13/C 

AGTT^AAA.A^ 'IAG:t:A:TT rAAA:,:TA3T TTTGAATAG^:^ ^^Ck^Z^Z^ ACTTw^TCT 13&C 
5 C-r.Tl Gr-TT^T Z'ZZ'ZZ^^TTGT TTZG^^yi'CkG C'I'GP-.T'TTTCA CTTCCIArTG^ A:;GTT ::TCA': 

a.acatg<:aaa. '?:g;cttcaa.t ttt:t:7v-tg iGcr zajiActt G':^gg3TCAX'a a.axctgttg 15o: 

agataaj.:-:t gggtgttatc TCAA.cATGrT oat-.::agctc: asactgagac t:agt?t:ta isfc 

10 

AGTCnAGAA. C^A.TTCATCA T'TTTATACCT TCAATGGGAA CTTAAACTCT TA:ATGTATC 16^:0 
ACA-T-rCCAGC 7ACAATACTT CCArTTATTA GAAC<:ACATr AACCA'TTTCT ATA:GCA'?GA1 

15 TTCTTCAAGT AJ-AAGGCAAA. A>G;^.TATAAAT TTIATAA^TTG ACTT^^AGTAC TTTAAGCCTT 174 0 

GTI-r^AAA.CA TTTCTTACTT ^-ACTTTTC^A AATTAAACCC ATTGTAGCTT ACGTXrG'AATA 18 00 

TACATAGTAG TTTACCTTTA AA;^.G'?^^GTAA. A/-ATATTGCT TTAACCAACA GTGT;^JJiTAT 1860 

20 

TTCAGA'IAAA CATTATATTC TTGTATATAJ. ACTTTACATC CTGTTTT7.CC TA^AAJ^-AA?-- 1920 

AAAAAAAAAA AAAAAACTCG AGGGG^-GCC GGTAGCCAAT I960 

25 



C:) IKFCF^^-ATION FOR SEC ID NO: lib: 

30 .SEQUENCE CPIAKACTERISTICS: 

(A) LENGTH: 53 6 base pairs 

(B) T/PE: nucleic acid 

(C) STRAT^EDNESS : double 

(D) TOPOLOGY: linear 

35 

(xi) SEQLT:NCE DESCRIPTION: SEQ ID NO: lib: 

cr?GGTCAc;-:(^ (::<:cg<-;gc;^:ac agyaCtGACGT tttagc^^gcct tctttcagca c;(A^;ga.cac;c:c 6C 
40 cGkz-?GC'^3A caatc^3cgtc tcttgggcac atcttggttt t:tgtgtggg tctcctcac: 12 0 

/.t^-^gccaag:^. <:agaaagtcc ;aagga>.cai: (^a<^ccgttga cttacgagta ccagtgcct.^ 18G 

rAGAT:GGAG 'r.CCTCGTCAT CQ rCC^yGAT^;- CT:™C7.TCC TG(i(.x:ATCCT Circr.TGCZ'r 2 40 

45 

A'G:aga;.<^at ■;;;ci:q3TGGAA C'Tt:aaci:a"^ cA'^^caga»3a ct(3gc<;aacc C'Gat.^aagag 30C 

(:,ACr'^^::;vV:TT to^g::a!g:tg 'rATXc-'^^-^GT -r-? -tcca>:cc (Xajjgcggta gaaacacct:: 36C 

50 gaq:^5At^:5a atccggcgag gact<:cc:tg g^:acctga:a tctcccac<^ tc^caxt^c-: 42 c 

i:&cccac:gc cccgtccgcc cxccctt::c^: cagccctgcc cccCrCAGZ-^CT cccgct!^:cc^ 4 80 

ccaaj:vv'^':t: ca^^.taaaacg T'XGT^^:ctc TCi:^AyAAAAA aaaaaataaa aaa/.g': ^36 

55 



(2) IlNlt-ORt-'iATION FOR SEQ ID NO : lib: 

60 
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6C 
12C 
18C 
24C 
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(1) SEQUENCE CHARACTERISTICS: 

{A) LEN^GTH: 79C base pairs 
(B) TYPE: nucleic acid 
( C ) STRANTiEDI^IE S S : do 'ub 1 e 
(D) TOPCLOGY: linear 

(xi) SEQUENCE ZESCFIPTION: SEQ ID NO: 116: 

GTQGGGAGGG GGCGGAC<:AA AC^-CGCCXTCT CTGGGTGGGC GGGTCGGGCC GTCCAGGTCC 

CTGACTTGAA CCTTCCCGGT CCCCAGCCCT CAACAGGAGG CG^rAGAAAAT CTTCAAAGCC 

AACCACCCCA TGGACGCAGA AGTTACTAAG GCCAAGCTTC TQGGGTTTC<3 CTCTGCTCTC 

15 CTCGACAATG TGGACCCCAA CCCTGAGAAC TTCGTGGGGG CC^GGGATCAT CCAGACTAAA 

GCCCTGCAGG TGGGCTGTCT GCT^'CGGCTG GAGCCCAATG CCCAGGCCCA GATGTACCGG 3 0C 

CTGACCCTGC GCACCAGCAA GGAGCCCGTC TCCCGTCACC TGTGTGAGCT GCTGGCACAN 3 6G 

20 

AGTTCTGAGC CCTGGACTCT G:CCC03C<3.3 ATGTGGCCGG CACTGGGCAG CCCCTTGGAC 
TGAGGCAGTT TTCGTGGATG GGGG^.CCTCC ACTGGTGACA GAGAAGACAC CAGGGTTTGG 
25 GGGATGCCTG GGACTTTCCT CCG^rCTTTT GTATTTTTAT TTTTGTTCAT CTGCTGCTGT 

TTACATTCTG GGC^3TTA&G GGGAGTCCCC CTCCCTCCCT TTCCCCCCCA AC^TACAGAGG 60C 

ggagac<;ggc ca&:^aagtg gatc^tctcct cccctcccac cccaccctgt tgtagcccct 

CCTACCCCCT CCCCATCCAG GGGCIX^TGTA TTATTGTGAG CGAATAAACA GAGAGACGTT' 
AACAGCCCCA TGTCTGTGTC CATCACCC^J^ TGNTAGGTAG TCAAAGT-AGT GGGGTGAGGG 

35 catgcagagt 



42 0 

4ec 

54 0 



66C 
720 
78C 
79C 



40 (2) INT^ORKATION FOR SEQ ID NO: 117: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 77 6 base pairs 

(B) TYPE: nucleic acid 
45 (C) STRANDEDN^SS : double 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110: 
50 CAGCGCTGGA AGCAGCTGAG CCTGTGAGGG GTGGGGAGGG GGCC<;AC<:AA AGCCGCGCCT 6C 
CTGGGTGGGC GGGTCGGGCC GTCCA'GGTCC CTGACTTGAA CCTTCCCGGT CCCCAGCCCT 
CAACAGGAGG CGCAGAAAAT CTTCAAAC^CC AACCACCCCA T^SGATGCAGA AGTTACTAAG 

ck:caagcttc tggggtt^g<:^ ctctc^ctctc ctggacaatg i>gga:cccaa ccctgagaac 

TTCGIGGGGG CGGGGAIGAT CCAGACTAAA GCCCTGCA'GG Ixr^G^GTCT G:TTCGGCTG 
60 GAC<:CCAATG CCCAC^SCCCA GATGTACCC<5 CTGACCCTGC C^ACCAGCAA GSAC^CCGTC 



55 



12C 
18C 
24( 

30C 
360 
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l^rC'CGTCACC 7GT:-TC^AGCT GCTi^:;rACAG AGTTCTGAGC CCTGGACTCT G-CCCCGGGGG 41 c 

ATiGT^GGCC'GG ^ACT^G-^GA:; GGGGTTiGGAG 7X5AGGGAGTT G^G7'GGA'X^ GGG3AGCTCG 48C 

5 

AGTGGTGACA G^AG.-A.GACA:; rjAG-^GSTTTOG GG-GAGXXCTG GGAGTTTGGT GCiGGCCTT?T 54 C 

GTATTTTTAT 77TTGTTCAT C'?GG:^GCTGT TTACATTCTG GGyG^GGTTAC<3 GG3AGTCCCC 60 C 

10 CTCCCTCCCT n^GGGGCCA AG::a:AGAC<; GGAGAGGGGC CA:-GGAAGTC GA^"(3TCTCCT 66 c 

CCCCTCCCAC CCCACiTCTt:^! TGTAGGCCCT CCTACCCCCT CC<:(::A:TCCAG GGGCTGTGTA 72 C 

TTATTGTGAG CGAP-.TAAACA GAGAGACGCK TAAAAAAAAA ;^J:J-J^AAAAAT 'TGAGGG 77 6 

15 



(2) INFORMATION FOR SEQ ID NO: 118: 

20 

(i) SEQUR\'CE CHARACTERISTICS: 

(A) LET^JGTH: 453 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
25 (D) TOPOLOGY: linear 

ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 116: 

GGTTCTGACA CCAGATGTTC TCTGCTCCTG GTTAATGTCA GTGAGGGCTG GAAGTTGAAT 6C 

30 

AAATGAGAAC AGGAGTGGTC TGGGCCCATG TAAATGATCC TCCCTTGAAA GGAGGAACAG 12 c 

CTTTCATCAT TTGTTCCAGC TAAGCCTTGC ATGCATTATA GATCTGGTGC TAAGCAGTGG 180 
35 GAAAGATCTC ATAAGTAATG ITTTATGTTC TTTCKGTCTC TCYIXTTTCKG TTGTTCTTGG 240 
CTTGTGGGTT GTGTTI^GKC^ TTGITAACTG GAAAATTGCT ATA/^GCCAGT TGTCYCKAAK 3CC: 
Ta™AAAAAC GAATTAGAAA AACCATAAAA TCYTCTGGCC YATC^ACATK GTCCCYGTTT 36C' 

40 

TGTGAAAACA TTAAAGGGTA AATAAAAAGG AAGGAGAACA GTCAATAATG TGCATCAAAT 42C' 
ATATTCTGAG TTCTAGAGAA ATTAATGACC AAG 453 

45 

(2) ::CFCRI-iATION FOR SEC ID NO: 119: 

50 (i) SEQUKNCE CHARACTERISTICS: 

(A) LE:<IGTH: 2016 base pairs 

(B) r/PE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOUOGY: linear 

55 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119: 



60 



AGGCTGTTCA CAGGCACCCC GAGACAGCGT CCCCCCTCTG C-GCGCACTGG ATTTCACGTT 



GCAGGACGCG CGGCTGGAAC CCCCAGGCCC CGCTGCTCAC AGACCGGGAC TCCGCCTCCG 



60 

lie 
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25 



35 



45 



55 



GI^CCCGAGG GCGTGGCGAG GCGCTGCGGG ANCCCAACAG GATGCCTTCC GTGCCTTCCA 18 C 

TCAAGATCTC AATTTTGTGC GCA^TTCCTA CAGCCCCTGT TGATT'-SGA^GA C^TTGGCTCCG 24 C 

5 

GAAGAACCCA GCC/-J<.GATQ3 ACCCCTGAAT GCGCATGGTC GAG-GACTTCC GAGCCCTGCA 30C 

CCAGGCAGCC GAGGACATGA AGCTC^TTTGA TCCCAGTCCC ACCTTCTTTG CTTTCCTACT 36 C 

10 GGGCCACATC CTGGCCATG-3 AGGTGCTGGC CTGGCTCCTT ATCTACCTCC TGGGTCCTGG 42 C 

CTGGGTGCCC AGTGCCCT03 NCCGCCTTCA TCCTGGCCAT CTCTCAGGCT CAGTCCTGGT 48C 

GTCTGCAGCA TGACCTGGGC CATGCTCCAT CTTCAAGAAG TCCTGCTCGA ACCACGTGGC 54 C 

CCAGAAGTTC GTGATGGGGC AC<:TAAAGGG CTTCTCCGCC CACTGGTGGA ACTTCCGCCA 60C 

CTTCCAGCAC CACGCCAAGC CCAACATCTT CCACAAAGAC CCAGACGTGA CGGTGGCGCC 660 

20 CGTYTTCCTC CTGGGGGAGT CATCCGTCGA GTATGGNCAA GAAGAAACGC AGATACCTAC 72 C 

CCTACAACCA GCAGCACCTG TACTTCTTCC TGATCGGCCC GCCGCTGCTC ACCCTGGTGA 7 8C 

ACTTTGAAGT GGAAAATCTC GCGTACATGC IXSGTCTGCAT GCAGTGGGCG GATTTGCTCT 84 C 

GGGCCGCCAG CTTCTATGCC CGCTTCTTCT TATCCTACCT CCCCTTCTAC GGCGTCCCTG 90C 

GGGTGCTGCT CTTCTTTGTT GCTGTCAGGT ATGGCAGGGA GTGOCGAGGT CACACACAGG 56C 

30 CGACAGGTGA CCCCCACTGC AGCCCCCCAC CAGAGCTTCC CTTTTCCCGT CTGCAGAATG 102C 

GGGCCAGTGG TACTGCCTGC CTGGCTTGCT GGTGGAATCA CATAAACACA AGYTTCAGGA 108C 

GCCCAGGGTC GGTGGGTTTA GGGAGCGTGG CCTGGCTTGT AAGTGGCCCG GTGGGTGTCG 114C 

GAGCTGCTCT GGACTCAGCC TCACAGTGGA CACTGCTCCA TTCAGATTCT TTAAACACTG 120C 

GCAAGGGGGC GATGGCCACA ATCCTATTGT ACAGATAAGG AAGTCAAGGC CAYTTGGGGA 12 6 C 

40 CAGYTGCTCT TCCAGCCTCC ACTCAGGGTG CCTTAAGTGG TGAGCTGGAC CTAGGGCAGT 132 C 

GCCGAGCYTC CCCACAGGGT CCTGGAAAGC CACTGGTTCG TGTGGATCAC ACAGATGAAC 13 6C 

CACATCCCCA AGGAGATCGG CCACGAGAAG CACCGGGACT GGGTCAGCTC TCAGCTGGCA 144C 

GCCACCTGCA ACGTGGAGCC CTCACTTTTC ACCAACTGGT TCA&CGGGCA CCTCAACTTC 150C 

CAGATCGAGC ACCACCTCTT CCCCAGGATG CCGAGACACA ACTACAGCCG GGTGGCCCCG 156C 

50 CTGGTCAAGT CGCTGTGTGC CAAGCACGGC CTCAGCTACG AATGAAGCCC TTCCTCACCG 162C 

CGCTGGTGGA CATCGTCAGG TCCCTGAAGA AGTCTGGTGA CATCTGGCTG GACGCCTACC 168C 

TCCATCAGTG AAGGCAACAC CCAGGCGGGC AGAGAAGGGC TCAG3GCACC AGCAACCAAG 17 4C 

CCAGCCCCCG GCGGGATCGA TACCCCCAMC CCTCCACTGG CCAGCCTGGG GGTGCCCTGC 180C 

CTGCCCTCCT GGTACTGT7X5 TCTTCCCCTC GGCCCCCTCA CATGTGTATT CAGCAGCCCT 186C 

60 ATGGCCTTGG CTCTGGGCCT GATGGGACAG GGGTAGAGGG AAGGTGAGCA TAGCACATTT 192 0 
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TCC7 AGAGCG AGAAI^GGGG GAAAC^nGTT AI-TITTATAT^ TAAAATACAT TCAGATGTAA. IS^BG 
AAAAA-'^AAAA. AJ^^WJ^NCT CGAGrrGGGGG CCCCGG 2016 



(2) IK^'ORMA.TION FOR SEQ ID NO: 120: 

10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2136 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
15 (::) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 120: 

GGGGACGGAG CCGCT(3TCAA CTCTCCAACT CA.GCTCAGCT GATCGGTTGC CGCCGCCGCC 6 0 

20 

gccgccagat tctggaggcg aagaacgcaa agctgagaac atc-x3acgtta atatcgcccc 120 

actccg<:gcc tg:;^gacgatt tcttcccggg ttccgatcgc tttgcccggc cggactixtag 18 o 

25 ggacatttcc aaatggaaca accgcgtagt ga.gcaacctg ctctattacc agaccaacta 240 

CCTGGTGGTG GCTGCCATGA TGATTTCCAT TGTCtGGGTTT CTGAGTCCCT TCAACATGAT 3 00 

CCTGG^GAGGA ATCGTGGTGG TGCTGGTGTT CACAGGGTTT GTGTGGGCAG CCCACAATAA. 360 

30 

AGACGTCCTI CGCCGGATGA AGAAGCGCTA CCCCACGACG TTCGTTATGG TGGTCATGTT 420 

ggcgagctat ttccttatct ccatgtttgg ac;gagtcatg GTCTTTGTGT TTGGCATTAC 480 

35 TTTTCCTTTG CTGTTGATGT TTATCCATGC ATCGTTGAGA CTTCGGAACC TCAAGAACAA 54 0 

ACTGGAGAAT AAAATGGAAG GAATAGGTTT GZ-vAGAGGACA CCGATGGGCA TTGTCCTGGA 600 

TGCCCTAGAA CAGCAGGAAG AAGGCATCAA CAGACTCACT GACTATATCA GCAAAGTGAA. 660 

40 

GGAATAAACA TAACTTACCT GAGCTAGGGT TC^^AGCAGAA ATTGAGTTGC AGCTTGCCCT 720 

TGTCCAGACC TATKTTCTGC TTGCGTrTTI' GAAACAGGAG GTGCACGTAC CACCCAATTA 780 

45 TCTATGGCAG CATGCATGTA TAGGCCGAAC TATTATCAGC TCTGATGTTT CAGAGAGAAG 84 0 

ACCTCAGAAA CCGAAAGAAA ACCACCACCC IVJCTATTGTG TCTGAAGTTT CACGTGTGTT 900 

TA'^GAAATCT AATGC<5AAAT GGATCACACG ATTTCTTTAA G03AATTAAA AAAAATAAAA. 960 

50 

GAATTACG3C TTTTACAGCA ACAA.TACGAT TATCTTATAG GAAAAAAAAA ATCATTGTAA. 102 0 

AGTATCAAGA CAA.TACGAGT AAATGAAAAG G:TGTTAAAG TAGATGACAT CATGTGTTAG 1080 

55 CCTGTTCCTA ATCCCCTAGA ATTGTAATGT GTGC^ATATA AATTAGTTTT TATTATTCTC 114 0 

TTAAAAATCA AAGATGATCT CTATCACTTT GrCACCTGTT TGATGTGCAG TGGAAACTGG 12 00 

TTAAGCCAGT TGTTCATACT TCSTTTACAA ATATAAAGAT AGCTGTTTAG GATATTTTGI 12 6 0 

60 
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TACATTTTTG TAAATTTTTG AAATGCTAGT AAT>3TX3TTTT CACCAGCAAG TATTTGTTGC 132 C 

j^^ACn'A^-.TG TCATTTTCCT TAAGA.aX^GTT ACA3CTATGT AACCTGTATT ATTCTC<iACG 13 8C 

GACTTATTAA AA.TACAAACA GL^iCAAAAAA.T AAAACAAAAC TTGAGTTCTA TTTACCTTGC 144C 

ACA.TTTTTTG TTGTTACAGT GAAAA-^^AATG CTCiilAAGAAA ATGTTTGCCA TTTTTGCATT 150C 

GTTTCGTTTT TAACTGGAAC ATTTAGAAAG A^G:iAAATGA ATGTGCATTT TATTAATTCC 156C: 

TTAG3GGCAC AAG3AGGACA ATAATAGCTG ATCTTTTGAA ATTTGAAAAA CGTCTTTAGA 1620 

TGAC'^AAGCA AAAAGACTTT AAAAAATGGT AA.T'SAAAATG GAATGCAGCT ACTGCAGCTA 1680 

15 ATAAAAAATT TTA<3ATAGCA ATTGTTACAA CCATATGCCT TTATAGCTAG ACATTAGAAT 174C- 

TATG^.TAGOA TGAGTTTATA CATTCTATTA TTTrTCCTCC CTTTCTCATG TTTTTATAAA 1800 

TAGGTAATAA AAAATG7TTT GCCTGGCAAT TGA^^TGATTT CGTAGCTGAA GTAGAAACAT 1860 

20 

TTAG3TTTCT GTAGCATTAA ATTGTGAAGA CAACTGGAGT GGTACTTACT GAAGAAACTC 192C 

TCTGTA'TGTC CTAGAATAAG AAGCAATGAT GTGrTGCTTC TGATTTTTCT TGCATTTTAA 198C^ 

25 ATTCTCAGCC AACCTACAGC CATGATCTTT AGCACAGTGA TATCACCATG ACTTCACAGA 2040 

CATGGTCTAG AATCTGTACC CTTACCCACA TATGAAGAAT AAAATTGATT AAAGGTTAAA 2100 

AAAAAAAWAA AAAAAl^rWAGG GGGGCCCGGT WCCCAG 213 6 



(2) INFCRlvy^^TION FOR SEQ ID NO: 121 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 219 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
40 (D) T0P0UX;Y: lineal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 121: 

GCCCTAGTAT CTGGGCAGCT GTGCATGGAG ATAGCCAGAG GAAACATTTT TTTTCTTAA7 60 

45 

GRATTGGTGA CCACATTTTG TTGTTCTTGC CTCCTATTAT CCGTGCSCTA TTTGCATSCT 12 0 

GGTTTCTTCT ACAGTAGTTT ATGTAAATGT TGTTTTGTCC TTGTCGTTCT CAGTAGAATT 180 

50 GGTTCTGTAA ACGAAACCTG GTCCTGTAAT TTCAGTATA 219 



55 (2) INFORMATION FOR SEQ ID NO: 122: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1686 base pairs 

(B) TYPE: nucleic acid 
60 (C) STRANDEDNESS: double 
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(D) TC^POLCGY: linear 
{XI ) SEQUETCCE HESrEIPTlON: SEQ ID NO: 122: 

GCTSGAGATT CACATTTTAC C'?:3AT7X:CT TCA7TGCCGG CAT05CCGTC ATTGTG3ATA 60 

AACCCreCTT CTATGACAT3 AA3A;-J.3TTT G3GAGGGATA TCCCATACAG AGZACTATCC 12 C 

CrrCCCAGTA TTGGTACTAC ATGATTGAAC TTTCCTTCTA CTGGTCCCTG CTCTTCAGCA IBO 

TTGCCTCTGA TCTCAAGCGA AAGGATTTCA AGGAACAGAT CATCCACCAT GT^RCCACCA 240 

TCATTCTCAT CAGCTTTTCC TG3TTT^3CCA ATTACATCCG AGCT>3GGACT CTAATCATGG 300 

15 ctctg:atga CTCTTCCGAT TACCTGCTGG AGTCAGCCAA GATGTTTAAC TACGCGGGAT 360 

GGAAGAACAC CTGCAACAAC ATCTTCATCG TCTTCGCCAT TGTTTTTATC ATCACCCGAC 420 

TGGTCATCCT GCCCTTCTGG A1X:CTC<:ATT GCACCCTGGT GTACCCACTG GAG7TCTATC 480 

CTGCCTTCTT TGGETATTAC TTCTTCA^.TT CCATGATGGG AGTTCTACAG CTGCTGCATA 540 

TCTTCTGGGC CTACCTCATT TTGCGCATGG CCCACAAGTT CATAACTGGG A;AGCTGGTA 600 

25 ga;^gatgaac GCAWGCRCGG GI^^GAAACA GAGAGCTCAG AGGGGGAGGA GGCTGCAGCT 660 

GGGGGAGGAG CAAAGAGCCG GCCCCIAGCC AATGGCCACC CCATCCTCAA TAACAACCAT 720 

CGTAAGAATG actgaaccat tattccagct GCCTCCCAGA TTA^^.TGCATA AT-GCCAAGGA 78 c 

ACTACCCYGC TCCCTGCGCT A1AGGGTCAC 'ITTAAGCTCT GGGGAAAAAG GAGAAAGTGA 84 0 

GAGGAGAGTT CTCTGCATCC TCCCTCCTTG CTTGTCACCC AGTTGCCTTT AAACCAAATT 900 

35 ct;j\ccagcc TATCCCCAGG TAGGGGGACG TTGGTTATAT TCTGTTAGAG GGGGACGGTC 96C 

gtatittcct ccctacccgc ca;^gtcatcc TTTCTACTGC TTTTGAGGCC CTCCCTCAGC 1C20 

TCTCT3TGGG TAGGGGTTAC AATTCACATT CCTTATTCTG AGAATTTGGC CCCAGCTGTT 108 0 

40 

TGCCmGAC TCCCTGACCT CCAGAGCCAG GGTTGTGCCT TATTGTCCCA TCTGTGGGCC 1140 

1GATTCTGCC AAAGCTGGAC CAAGG::TAAC CTTTCTAAGC TCCCTAACTT G K:'CCAGAAA 1200 

45 ccaaagctga gcttttaact t':?(:tc':ctct atgacacaaa tga>\7TGagg gtaggaggag 1260 

GGTC^ACATA ACCCTTACCC TACCTCIX^CC AAAAAGTGGG GGCTGTACTG GGGACTGCTC 132C 

ggatgatctt tcttagtgct acttctttca gctgtccctg tagcgacac<; T':TAAGATCT 13 8C 

50 

GACTGCCTCC TOrTTTCTCT GXCTCTTCC CCCTTCCCTC TTCTCTTCAG CTAGG:TAGC 144 0 

TGGTTTCGAG 'I'A^AATG^rA ACTAAT'TCTA ATTTTTATTT ATTAAATATT TGGGGTTTTG 1500 

55 crrTTAAAGC cagaattacg gctag:acct AGCATTTCAG CAGAGGGACC ATTTTAGACC 156C 

AAAATGTACT GTTAATGS'^T TTTTTTTTAA AATTAAAAGA TTAAATAAAA AATATTAAAT 1620 

AA.A^.GhTGGC AATAAGTGTC AGA.CTATTAG GAATTGAGAA GGG3GATCAA CTAA/-.TAAAC 168 0 

60 
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GA.2vGAG 



1686 



5 

(2) IKT^OKMATION FOR SEC' ID NO : 12 3: 

(i) SEQ\JEJ<:CE CHARACTERISTICS: 

(A) LENGTH: 1211 base pairs 
10 (B) TYPE: nucleic acid 

(C) STRAKDEDNESS: double 

(D) TOPOLOGY; 1 a near 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 123: 

15 

CAGCCTGTGC CAGACGAGGA GGTG^.TTGAG CTGTATGGGG GTACCCAGCA CATCCCACTA 60 

TACCAGATGA GTGGCTTCTA T3C<7^GGGT CCCTCCATTA AGCAGTTCAT GGACATCTTC 120 

20 TCGCTACCGG AGATGGCTCT GCTGTCCTGT GTGGTGGACT ACTTTCTGGG CCACAGCCTG 180 

GAGTTTGACC AAACATCTCT ACAAGGACGT GACGGACGCC ATCCGAGACG TGCATGTGAA 24 0 

GGGCCTCATG TACCAGTGGA TCGAGCAGGA CATGGAGAAG TACATCCTGA GAGGGGATGA 3 00 

25 

GACGTTTGCT GTCCTGAGCC GCCTGGTGGC CCATGGGAAA CAGCTGTTCC TCATCACCAA 3 6C 

CAGTCCTTTC AGCTTCGTAG ACAAGGGGAT GCGGCACATG GTGGGTCCCG ATTGGCGCCA 42 C 

30 CTCTTCGATG TGGTCATTGT CCAGGCAGAC AAGCCCAGCT TCTTCACTGA CCGGCGCAAC 4 8C 

TTTCAGAAAA CTCGATGAGA AGGGCTCACT TCAGTGGGAC CGGATCACCC GCTTGGAAAA 540 

GGGCAAGATC TATCGGCAGG GAAACCTGTT TGACTTCTTA CGCTTGACGG AATGGCGTGG 600 

35 

CCCCCGCGTG CTCTACTTCG GGGACCACCT CTATAGTGAT CTGGCGGATC TCATGCTGCG 660 

GCACGGCTGG CGCACAGGCG CCATCATCCC CGAGCTGGAG CGTGAGATCC GCATCATCAA 72 0 

40 CACGGAGCAG TACATGCACT CGCTGACGTG GCAGCAGGCG CTCACGGGGC TGCTGGAGCG 780 

CATGCAGACC TATCAGGACG CGGAGTCGAG GCAGGTGCTG GCTGCCTGGA TGAAAGAGCG 840 

GCAGGAGCTG AGGTGCATCA CCAAGGCCCT GTTCAATGCG CAGTTCGGCA GCATCTTCCG 900 

45 

CACCTTCCAC AACCCCACCT ACTTCTCAAG GCGCCTCGTG CGCTTCTCTG ACCTCTACAT 960 

GGCCTCCCTC AGCTGCCTGC TCAACTACCG CGTGGACTTC ACCTTCTACC CACGCCGTAC 1020 

50 GCCGCTGCAG CACGAGGCAC CCCTCTGGAT GGACCAGCTT CTGCACCGGC TGCATGAAGA 1080 

CCCCCTTCCT TGGTGACATG GCCCACATCC GCTGAGGGCA CCTTTATTGT CTGGGACAGG 1140 

CCCTCAGCCC CTCCTGCCCC ATCCACCCAG ACAAGCAATA AAAGTGGTCT CCTCCCTGAA 1200 

55 

AAAAAAAAAA A 1211 



60 
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(2) INFOFJ-IATICN FCF SEQ ID NO: 124: 

(i) SEQUn^^CE CHAKACTERISTICS : 

(A) LEIiGTH: 18C4 base pairs 
{B) TYPE: nucleic acid 

(C) STR?iNDED\^SS : double 

(D) TOPOLOGY: linear 

(xi) SEQUEMCE DESCRIPTION: SEQ ID NO: 124- 

CGCACCTATG GGCTCGCTAC CAGGACATGC GGAGACTGGT GCACGACCTC CTGCCCCCCG 6C 

AGGTCTGCAG TCTCCTGAAC CCAGCAGCCA TCTACGCCA;^. CAACGAGATC AGCCTGCGTG 110 

15 acgttgaggt ctacggcttt gactacgact acaccctggc ccag:-atgca GACGCACTGC 180 

ACCCCGAGAT CTTCAGTACC GCCCGTGACA TCCTGATCGA GCACTACAAG TACCCAGAAG 24 C 

GGATTCGGAA GTATGAC^AC AACCCCAGCT TTGCCATCCG TGGCCTCCAC TATGACATTC 3 0C 

AGAAGAGCCT TCTGA.TGAAG ATTGACGCCT TCCACTACGT GCAGCTGGGG ACAGCCTACA 36 0 

GGGGCCTCCA GCCTCTGCCA GACGAGGAGG TGATTGAGCT GTATC^GGGGT ACCCAGCACA 42 0 

25 TCCCACTATA ccagatgagt gc<:ttctatg gcaagggtcc ctccattaag cagttcatgg 4e<c 

ACATCTTCTC GCTACCGGAG ATGGCTCTGC TGTCCTGTGT G3TQ3ACTAC TTTCTGGGCC S4 0 

ACAGCCTGGN AG^r^TCACCA AGCACATCTC TACAAGGACG TGAC(^ACGC CATCCGAGAC 60 C 

30 

GTGCATGTGA AGGGCCTCAT GTACCAGTGG ATCGAGCAGG ACATGGAGAA GTACATCCTG 6 6C 

AGAGGGGATG AGACGTTa^GC TGTCCTGAGC CGCCTGGTGG CCCATGGGAA ACAGCTGTTC 72 C 

35 CTCATCACCA ACAGTCOIT^ CAGCTTCGTA GACAAGGGGA TGCG:;CACAT GGTGGGTCCC 780 

GATTGGCGCC ACTCTTCr;AT GTv^GTCATTG TCCAGGCAGA CAA&;CCAGC TTCTTCACTG 64 C 

ACCGGCGCAA GC'I^TTTCAGA AAACTCGATG AGAAGGGCTC ACTTCAGTGG GACCGGATCA 900 

40 

CCCGCTIGGA AAAGGGCAAG ATCTATCGGC AGGGAAACCT GTTTGACTTC TTACGCTTGA 9G0 

CG3AATGGCG TGGCCCCCGC GTO^CTCTACT TCG3GGACCA CCTCTATAGT GATCTGGCGG 10 2 { 

45 ATrTCAIOCT GCGGCAOGGC TGGCC^TACAG G?G:CATCAT CCCCGAGCTG GAGCGTGAGA lOSC 

TCCGCATCAT CAACACG3AG CAGTACATGC ACTCGCTGAC GZ'G^ZhGCAG GCGCTCACGG 1140 

C^^rTGCTGGA GCG^ATGCAG ACCTATCAGG ACG^GGAGTC GAG:r:AGGTG CTGGCTGCCT :2 0( 

ggatgaaaga gcg5cag^A(3 ctgaggtgca tcaccaaggc cct:^ttcaat GCGCAGTTCG 12 6C 

C-CAGCATCTT CCGCACCTTC CACAACCCCA CCTACTTCTC AAACr^GCCT CGTGCGCTTC 1320 

55 TCTGACCTCT ACATGGCCTC CCTCAGCTGC CTOCTCAACT ACCG:GTGGA CTTCACCTTC 13 80 

TACCCACGCC GTACGCCGCT G:AGCACGAG GCACCCCTCT GGATGGACCA GCTCTGCACC 144C 

ggctgcatga agaccccctt ccttggtgac atggcccaca tccg:tgagg GCACCTTTAT 1500 

60 
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TGTCTGGGAC AGGCCCTCAG CCCCTCCTGC CCCATCCACC CAGACAAGCA ATAAAAGTGG 156C 

TCTCCTCCCT GTGCi^.TGCTT CTGCTTTCAG CCCCAGCCTC GTCACTTGAC TGTGAGGATC 162C 

CTCTGGGTGT CAGGGAAGTC CTCCTCCAGC AGTGAGTCAT CGAAGGGTTC ACAAAAGGTG 168C 

TCGCTCCCAA A'GACAGGGTT GGi^CAGAG ACCAGGGTC<; C-Z-TTGGTCCG TTCTTGCCAC 1740 

GGTGAGAAGT CGTCGTCAGC CG3ACGCGTG GGTCGACCCG G3AATTCCGG ACCGGTACCT 180C 
GCAG 



10 



1804 



15 



25 



35 



45 



(2) INFORMATION FOR SEQ ID NO : 125: 



(i) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 1282 base pairs 
20 (B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 125: 

CCGCAGGNCA GCGACGCGAC TCTGGTGCGG GCCGTCTTCT TCCCCCCGAG CTGGGCGTGC 6C 

GCGGCCGCAA TGAACTGGGA GCTGCTGCTG TGGCTGCTGG TGCTGTGCGC GCTGCTCCTG 12 C 

30 CTCTTGGTGC AGCTGCTGCG CTTCCTGAGG GCTGACGGCG ACCTGACGCT ACTATGGGCC IBC 

GAGTGGCAGG GACGACGCCC AGAATGGGAG CTGACTGATA TC^TGGTGTG GGTGACTGGA 24 0 

GCCTCGAGTG GAATTGGTGA GGAGCTGGCT TACCAGTTGT CTAAACTAGG AGTTTCTCTT 300 

GTGCTGTCAG CCAGAAGAGT GCATGAGCTG GAAAGGGTGA AAAGAAGATG CCTAGAGAAT 360 

GGCAATTTAA AAGAAAAAGA TATACTTGTT TTGCCCCTTG ACCTGACCGA CACTGGTTCC 420 

40 CATGAAGCGG CTACCAAAGC TGTTCTCCAG GAGTTTGGTA GAATCGACAT TCTGGTCAAC 4 80 

AATGGTGGAA TGTCCCAGCG TTCTCTGTGC ATGGATACCA GCTTGGATGT CTACAGAAAG 54 C 

CTAATAGAGC TTAACTACTT AGGGACGGTG TCCTTGACAA AATGTGTTCT GCCTCACATG 600 

ATCGAGAGGA AGCAAGGAAA GATTGTTACT GTGAATAGCA TCCTGGGTAT CATATCTGTA 660 

CCTCTTTCCA TTGGATACTG TGCTAGCAAG CATGCTCTCC GGC^TTTTTT TAATGGCCTT 720 

50 CGAACAGAAC TTGCCACATA CCCAGGTATA ATAGTTTCTA ACATTTGCCC AGGACCTGTG 7 80 

CAATCAAATA TTGTGGAGAA TTCCCTAGCT GGAGAAGTCA CAAAGACTAT AGGCAATAAT 84 C 

GGAGACCAGT CCCACAAGAT GACAACCAGT CGTTGTGTGC GGCTGATGTT AATCAGCATG 900 

55 

GCCAATGATT TGAAAGAAGT TTC^ATCTCA GAACAACCTT TCTTGTTAGT AACATATTTG 960 

TGGCAATACA TGCCAACCTG CXXTCTGGTGG ATAACCAACA AGATC^GGGAA GAAAAGGATT 102 0 

60 GAGAACTTTA AGAGTGGTGT GGATGCAGAC TCTTCTTATT TTAAAATCTT TAAGACAAAA 1080 
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CATGACTGA;-. ;->.GAGCAYct GTACTTTTCA AGGCACTGGA GGSA-RAJ^iA.TC GA;^AArATGA. 114C 



AJ-^.CAGCA^.T CTTC-TGATG-C TTG-TGAJ-.TAA TCAJvAGACTA ATTTGTGR7T' TTACTTTTTA IT-OC 

5 

ATAGATATGA CTTTG-C-TTCC AACATGGAJ^-.T GJ-J-J-.I^J-J^J-. AT AAATi^J^TA AAAGATTGCC 126C 
ATGGhkhPJ^A AAAJ^GMT'JGGG AN 12 6: 

10 

(2) IIJF0RJ4ATION FOR SEQ ID NO: 126: 

15 (i) SEOUETJCE CHARACTERISTICS: 

(A) LENGTH: 1296 base pair- 

(B) TYPE: nucleic acid 

(C) STRAf JDEDTsTESS : double 

(D) TOPOLOGY: linear 

20 

(xi) SEC'UEfJCE DESCRIPTION: SEQ ID NO: 12 6: 



GGCAGAGCTT AGAGTGTGGA AAAGGCAACC AGGTTGGCCG TAAGTGCCTG CTGGAATGCG 6C 
25 TGTGCCTCCA CASG3FTCTG GGCATCCGGA CTGATAACCA GCCGGCCAGA CTGAGGGATG 12C 



GAAGGCACTG AGAT3C<X;GC CCGTCCAGGC GGACACCCGC AGAAATGGAG CTTTCTGTGG 180 



TCTCTTG:AC T'^TG^CTGCC TCTTGCCCTC TCTGTGTCTC TCTTICTTGG TCTCTCCCT^' 24C 

30 

TCTCCTCCTC AGrCTGGTCT TTCTCTTTGG TGCACACTTA GTTATTGTTG TGAGCAATG:- jOC 



AAGTTCAAAG GAACTCCCTC TCCAGCTCTT CTGAATCTTG G^ACACAGCC TAAAAAGGAC 3 60 



35 AAAAAGTTAG AAGACAGCAT AG^AACTCAG CTCAGGGRGC TACCAGAGAA AAATAGCAAC 42 c 



TGATGTG^GT GGTTTTTTTT TTTTTTTAAT TTGAATAAAA AGAATTAGAA GTGATGTCCT 4K 



TTTATAAAAT GCC^nGTCCC CCTTCCCGCC TACAGTCTCT T^CCTCTCCCC TTAGAGG5G? S4 0 

40 

GAAAGTGTAT AAAGCTACAG GGTTGTGAGT CTGAAAAGAG ai^TCCCCCTC ACCCCCACCC 60C 



tggc<:agagc agt:-:x;-ggtt g::^5G3Gtggg agaggog3ac acagatcctg gcacact3T<:^ 6£C 



45 gatattt:tt g:a'^ttgca gtgtcttgtg gcccaaacag gttaggtaga CTATCGCCTG 7:C' 



TGGCAGGTGC CAG':TTTTG3 TACCAACATG TTCTSAG^TG TFAGGATTTG GGTTGGGTTT 780 



TTTTIGrrrC TTTTTTTTTT CCN'7rTGGTC -rvpTTTTTTTT T:YCCTTKTA AAGAAAAGCT e4C 

50 

AAA»XC(X:T GT3AC-TCCTC^ GT^:AGGCT CTCCAT^SAT GTAGCATATC GAAGATAATT 900 



TTTATACTGC ATTTTTATC^ ATTATTTTGT AATGTGTi^AT TCCGTCTGCT gaggaggtg:^ 9GC 



55 GAGGGGCTCC ACt^^^AAAGCC ACCCACCTTC AGTGAG^:;TTG CTCCCCAGCT GAGCGCACCG lCi20 



GGCATGGGAT GT3GAGG-:TG GrOACACACC CTGTGCCTCT CCAAGGCTGG GCGCGTGGGS 1080 



CGTCCAGAGT CTrTCTC<:<;T CTCAGATGTC CATCTGCCAC CTCTTGTTAA GGCTCTAGC^ n4C 

60 



wo 98/39446 PCITI S98/04482 



27] 



AGAAGGGAGG GTGAC^XPTAG AAGAAAGTTA TTCCCGAAGA A_AAAAAGAAT GAAAAGTCAT i2 0C 

TGTACTGAAC 1K;'rTrTTATA TTTTTAAAAG TTAC:[ATTTA /-AGCGGACGT GGTGGGTCG;^, :26C 
CCCGGGA-ZiTT GCCC-3ACCGG TACTGTCAGG TCTAAC 2 2 96 



25 



10 (2) IKT0RKAT3CK! FOR SEQ ID NO: 127: 

( d } SEQl^NCE CHARACTERISTICS : 

(A) LEINGTH: 737 base pairf 
IE) TYPE: nucleic acic 
15 (C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEC IH NO: 127: 

20 GGCANAGTGG AGr-^'JAATGCC AGCTCCAGGA CAGAGGCTCA GGTGCCCAAC GGGCAAGGCA. 6 0 

GCCCAGGGGG CTGTGTCTGT TCAAGTCAGG CTTCCCCGGC CC^^TCGCGCA NCAGCGCTTC 12C 

CACGGGCAGC CCGGGGCCCC ACCCCACGCA CTGAAGAGGC CC-CCTGQSCT GCCATGGCCC 180 

TGACCTTCCT OrTGGTGCTG CTCACCCTGG CCACGCTCTG CACACGGCTG CACAGAAAC: 240 

TCCGACGCGG G^C^AGCATC TACTGGGGGC CCACAGCGGA CA&rCAGGAC ACAGTGGCT<:~ 5GC 

30 CTGT&CTGAA c^::gsaggctg ctgcagccct cgcc^cgc<;t CAAGCGCTCG CGCCGGAGAC 3 60 

CCYTCYTCCC G-CCCACGCCG GACAGCGGCC CGGAAGGCGA GAGCTCGGAG TGACGGCCTG 42 0 

GGACCTGCCA CTGTGGCGTG CGGTCTCCCC GCGCCi^GAG GCCGCGAMCT NTGCCACGTC' 4 8C 

35 

gaccgcgcgc ngg:x:gctmc cctggtggcg atgc<:gcggc actggcgagc actgcgkgq:- 54 c 

ctttcctcct tgttggttgc tgagtgggcg gccaagggga gaaaaggagc cgcttytgcc 600 

40 tcccttgcca aaactccgtt tctaattaaa ttatttttag tagaaaaaaa AAAAAAAAAA 66 0 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAC TCGAGGGGGG C^^CCGGTACC CAATTNGCCA. 72 C 

AATAGCGATC GTATNA^. 

45 



50 



(2) IKTORMATION FOR SEQ ID NO: 128: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1925 base pair.= 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
55 (D) TOPOLOGY: linear 

(xi) SLJ.TENCE DESCRIPTION: SEQ ID NO: 128: 

CCCCGCCTCC AAAC^I^AACC CTCGGGCTTG AC^-GAA.GAR GCTGACTGTA CGTTCCTTCI 6 0 

60 



10 
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ACTCT^-^^.'AC CAC1Y:TCCAG GCTGCCATGG GxCCC^AGCAC CrCTCTCCTC ATCTTGTTCC 12 C 

TTTTGT'-^ATG GTGC^GACCC CTCCAAGGAC AGJA'GCACCA CCT^l'TOSAG TACATG^3AAC IfO 
&:CGACTAG: TG-?T7r:AGAG GAACGGrr-GG 0':GAGTGCCA G3ACGAGAGT AG7CGG<:i?-.TG 24 0 

CTGCIGAGn &r'G35ACTTC AAGAACAAGA 'r^G:T^X:CACT G?TG1AGGTG GCA'GAGAAO:^ ?CC 
AGC&^3AG:;C ACI^ZAGAACT GAGGCCGACA CGA-prTCCCG GAGAGTGGAT CGTCTGOAG: ? 6 0 

GGGAG:-TAGA CTAT^mGGAG ACCCAGAACC CA'G^ZTCTGCC CTGTGTAGAG TTTGA.TGAGA 420 
AGGT-^CTOS AOGCCCTGGG ACCAAAGGCA AO^iAAGAAG GAAI^^AGAAG TACGA.TATGG 4&0 
15 TGACAGACTG TG-GCTACACA ATCTCTCAAG TGAGA.TCAAT GAAGATTCTG AAOrGATTTG 540 
GTGGCCCAGC TO^TCIATOS ACCAAOSATG CACT>5GGGCA AACAGAGAAG ATCTACGTGT €00 
TAGATi3<GGAC ACAGAATGAC ACAGCCTTTG TCTT^?CCAAG C<:TQ?GTGAC 'TTCACCCTTG 660 

20 

CCATG^CT^Gr CC'GGAAAGCT TCCCGAGTCC G^jT-SCCCTT CCCCTGGGTA GGCACAGGG': 720 
AGCTO^TATA TOGT-^CTTT CTTTATTTI^G CTCOGAC^^C T-ZCTGGAAGA CCTQGTGGAG 780 
25 GTC^T'SAGAT GGAGAA'CACT TTGCAGCTAA T:AAATTCCA CCTGGCAAAC CGAACAGT03 84 0 

TGGACAGGTC AGTATTCCCA GCAGAGGGC^ T<3ATCCCCCC CTACGGCTTG ACA&CAGACA 900 
CCTA::ATCGA CCTOGCAGCT GATGAG-GAAG GTCnrGGCC T^GTCTATGCC ACCCiSGGAGG 96C 

30 

AT^SACAGG^A CTTGTGTCTG GCCAAGTTAG AT.rCACAGAC ACTG3ACACA GAGCAGCAGT 10 2 0 

GGGACACACC ATGTCCCAGA GAGAATGCTG AG5CTGCCTT TKTCATCTGT GG3ACCCTCT lOBC 

35 ATGTCGTCTA TAACACCCGT CCTGCCAGTC GG5CCCGCAT CCAGTGCTCC TTTGATGCCA. 1140 

GCGGACGCTG ACCCCTGAAC GGGCAGCACT CCCTaA.TTTT CCCCGCAGAT AT^i^TGCCCA. 1:^00 

TQGCAGCCTC CGCTATAACC CCCGAGAACG CCAGCTCTAT GCCTGGGATG ATGGCTACCA 12 60 

40 

GATT<3TCTAT AAGCTGGAGA TGAGGAAGAA AGAGGAGGAG GTTTCAGGAG CTAGCCTTGT 1320 

TTTT^PGCATC TTTCTCACTC CCATACATTT ATAT^ATATC CCCACTAAAT TTCTTGTTCC 13 8C 

45 TCATTC7TCA AATGTGGGCC AGTTGTGGCT CAAATCCTCT ATATTTTTAG CCAATGGCAA 144C 

TCAAATTCTT TCAGrTCCTT TGTTTCATAC G3AACTCCAG ATCCTGAGTA ATCCTTTTAG 1500 

AQrCCGA/'.GA GTCAAAACCC TCAATGTTCC CTCCTGrTCT CCTGCCCCAT GTCAACAAAt^ 156C 

50 

tti::aggctaa c-gatgcccca gacccagggc tct;^accttg TATGCGGGCA GGCCCAGGGA 162 0 

GCAG-r^AGCA GTX2TTCTTCC CCTCAGAGTG ACTIXSGGGAG GGAGAAATAG GAGGAGACGT 1680 

55 CCAGCTCTGT CCTCTCTTCC TCACTCCTCC CTTCAGTGTC CTGAGGAACA GGACTTTCTC 1740 

CACATTGTTT TGTATTGCAA CATTTTGCAT TAAAAGGAAA ATCCAMAAAA AAAAAAAAAA 1800 

AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA 1860 



60 
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5 



25 



35 



55 



1920 
1925 



ACTGCG3C^CG CTCTCCCTTC TGTCGTCTTC TCGCAG-ICGT ACGGTTCTGT CGTCTTCTCG 
CAGCC 

(2) i::"CKt<A-10N FOR SEO 1^ NO: 129: 

]0 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2713 base pairs 

(B) TYPE: nucleic acic 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

15 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 129: 
TCCTACCTTC CCAACCCTCT GGCATCCCCA GCACTGATGG TCCTGGCATC CACGGCTGAG 6C 
20 GCCAG<rCGTG ACTC^TTCCA TCCCTTGTCA C^AGCCACGA CCCTTTGGTG TACCTGTYTC 12 0 

AGTTGACAAG GACGTGCATA TTCCTTTCAC CAACC^TTCC TATACCTTTG CCTCTATGTA 180 
CCATC-^^AA GGTGGGGTGC CAGGCACTTT TX:>CC7^TCGT GATTTCCCCC CTTCTCTACT 
ACACCTCCAC CCTCAATTTG CTCCCCCAAA TCTAGATTGC ACCCCAATCA GTATGCTGAA 
TCAIAAGTGG TGTGGGGGTT TCCGGCCTTT GSCTCCACCC GRGGACCGGG RGAGYTATC^. 3 5C 

30 GTCAGrTTTA CGCCGGCCAA GCGACTTAAG A^.CTI^ICATG ACACAGAGTC TCCCCACTTG 
CGC^rrTCAG ATG-CAGATGG GAANGAATAT GACTTTGGGA CACAGCTGCM ATCTAGCTCC 
CCCGGTTCAC TAAAGGTTGA TGACACTC<;G A^.GAAGATTT TTGCTGTCTC TGGCCTCATT 540 
TCTGATCGGG AAGCCTCATC TAGCCCAGAG G^:T■CGGNAAT GACAGATGTA AGAAGAAAGC 600 
agcgc;cattg TTCGACAGCC AGGCCCCAAT — ^GCCCCATC TGCCAGGTCC TGCTGAGGCC 660 
40 CAGTGAGCTG CAC-GAGCATA TGGAGCAGGA ACTC<5AGCAG CTAGCCCAAC TGCCCTCGAG 72 0 

caag^-attcc c— CTGAAGG ATGCCATC^GC TCCAGGCACC CCAAAGTCCC TCCTGTTGTC 780 
TGCTircATC aagagggaag gagagtctcc aacc;c^atca CCCCACTCAT CTGCCACCG/-- 840 

45 

TGACCTCCAC CA7TCAGACA GATACCAGAC CTTTCTGCGA GTACGAGCCA ACCGGCAGAC 900 
CCGA'i-TGAAT G^-TCGGATTG GGAAAATGAA ACGC^/vGGAAG CAAGATGAAG GGCAGGTATG 960 
50 TCCCCTGTGC AACCGCCCCC TGGCAGG7.TC GGAGC:AC^AG ATGAGTAGGC ATGTGGAGCA 1020 
TTGCCTTTCT AAGAGGGAAG GCTCCTGCAT GGCTGAGGAT GATGCTGTGG ACATCGAGCA 1080 
TGAGAACAAC AACCGCTTTG AGGAGTATGA gtg-^tctgga CAGAAGCGGA TACGGGCCAC 1140 
CACTCTCCTG GAAC^TGGCT TCCGAGC^rTC TO:;rTTCATC ATGTGCAGCG GCAAAGAGAA 1200 
CCCG3ACAGT GATGCTGACT TGGATGT^SGA I^.GG^ATGAC ACTCTGGAGT ATGGGAAGCC 126C 
60 ACAATACACA GAGGCTGATG TCA.TCCCCTG CACAGGCGAG GAGCCTGGTG AAC^CAAGGA 132 0 



240 

3 00 



420 
480 
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gagagagg-::a cttcggggcg cag:\':ctaaa tggcggcgct cccac^acgc g-catcacacc 13 8C 

'I^l^.GTTCTC': AA^.TX:<3GCCA C^TC^A^GAGAT GC':1?'.TCCACC AG^AA.TGGTG AAA.GGAC-CAA 144C 

5 

c;^:aggA'Ggcc atg-ca.gaaga cctg"a^gaj-. ca.c<:gacatc gaj^aaaatca cc gaa-gattc 150C 

A'GGT^GTi^CC ACGTTTGAQ3 CTCX-AAC-GC TCGGGTCAGA GAJ^.CTTGAAC GGZAC^TATC 156C 

10 Ti:GTGG^G3AC CGTTACAAAT GCCTCATCTG CA.TGGACTCG TACTCGATGC CCCTAACGTC 1620 

CATCCAGTGT 7GGCACGTGC ACTGCGAGGA GTGCTGGCTG CGGACCCTGG GT(GCCAAGAA 168C 

GGTCTGCCCT CAGTGCAACA CGA.TCACAGC GCCCGGAGAC CTGCGGAGGA TCTACTTOTG 1740 

15 

AC-rTATCTGC CCCAGGCAGG CCTCGCCTCC AGCAGCCCCA CCTGCCCCCA C-:CTCTGTGA 1800 

CAGTGACCGT YTCCCTTTGT ACA^TACnX^C ACACAGGTTC CCCATGTACA TACATGCACA 1860 

20 TACTCAAACA TQ:GTACACA CACACACATT TACACACGCA GGACTCTGGA OrCAGAGTAG 192 0 

AGGCTGTGGC CCAGGCACTA CCT'GCT(3GCT CCCACCTATG GTTTGGGGGC CATACCTGTT 1980 

CCAGCTCTGT TCCCAGGGTG CtGGGAGGGAG GTGGGGGTTG GGGGAGTAGT GGG-G^GACGGC 2040 

25 

TCCTAAGATC CAGCCCCCAT ACKSACAGAC GG/iCAGACAG ACATGCAAAC ACCAGACTGA 2100 

ag-:aca.'?gta atatagaccg TCTATGrrxA CAA.TGTTGTG tataaatx:x;g ACAACTCCTC 2 160 

30 GCCCTCTACC TGTCCCCTCC CCCTTTGG'TT GTATGATTTT CTTCTTTTTT AAGAACCCCT 2220 

GGAAGCAGCG CCTCCTTCAG C^TTQGCTC^ GA'3CTCGGCC CATCCACCTC -rTG^^GGTAYC :280 

TC^CTCTCTC TCTCCTGTGG TGTCCCTTCC CTCTCCCATG TGCTCGGTGT TCAGTGGTGT 1340 

35 

ATATTTCTTC TCCCAGACAT GGG:;c:ACACG CC-rCAAGGGA CATGATCCTC TCCTTAGTCT 2400 

TAf.;CTCATC^ GGCTCTTTAT ;AG^A:,r:^GG GGGGTAGAGG CAGGAAATGG G/^GCGAGCT :.460 

40 GAAGCAGAGG CTGAGTTAGG C^:<:TAGAGG ACAGTGCTCC 'TCGCCACCCA GCCTCTGCTG :,52C 

AG/^CCATTC CTXSGGATTAG AC^C^PGCCTTT CCCAGGGAAA AAGTCTCGTC "TCCCCGACCC :580 

TCCCGTGGGC CCTGTGGTGI^ GATCtCTGTGT CrGTATArrC TATACAAAGG TACTTGTCCT 1640 

TTCCCTTTGT AA/vCTACATT TGACATC<;aT TAAACCAGTA TAAACAGTTA AAAAAAAAAA 2700 

AAAAAAAACT CGA 2713 



45 



50 



(2) irCFORMATION FOR SEQ ID NO : 130: 

55 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1011 base pairs 

(B) TYPE: nucleic acid 

(C) STRA\^EDK^SS : double 

(D) TOPOLOGY: linear 



60 



wo 98/39446 



PCT/LS98/04482 



10 



21^ 



(xi) SECUENCE DESCRIPTION: SEQ ID NO : 130: 

ACiACTGACGG-:^ GTXSACCCGGG AGGAAGTAGA C-:CTGAGGAG C^-TiGAAGAAG GCATCTCTGA 60 

GCAACCCTGC CCAOrTGACA CAGAG:-T0GT Cy3AAGACTCC TTGAGGCA©: GTAAAAGTCA 12 0 

GCATvGCTGAC AAGOGACTGT AG;vTT7A;^.TG ATC-CGTTTTC AAGA;^.TACAC ACCAAAACAA 180 

^ATGTCAGCT TCGCTTTGGC CVGCJ^-T.TVTG "ThCCAAATCC TTAATTTTT^' VrGAATGAGC 240 

AAGCnrTCT TAAAAGATGC TCTCTAGTCA TTTGGTCTCA TGGCAGTAAG CCTCATGTAT 3 00 

ACTAAGGAGA CTC-TTCCAGG TGTGACAATC AGGATATAGA AAAACAAACG TAGTGTNTGG 360 

15 GATCTGTTTG GAGACTGGGA TC^^GAACAAG TTCATTTACT TAGGGGTCAG AGAGTCTCGA 42 0 

CCAGAGGAGG CCATTCCCAG TCCTAATCAG CACCTTCCAG AGACAAGGCT GCAGGCCCTG 480 

TGAAATGAAA GCCAAGCAGG AC-CCTTtGGCT CTGAGNCATC CCCAAAGTGT AACGTAGAAG 540 

20 

CCTTGCATCC 'TTTTCTTGTG TAAAGTATTT ATTTTTGTCA AATTGCAGGA AACATCAGGC 600 

ACCACAGTGC ATGAAAAATC TTTCACAGCT AGAAATTGAA AGGGCCTTGG GTATAGAGAG 660 

25 CAGCTCAGAA GTCATCCCAG CCCTCTGAAT CTCCTG1GCT ATGTTTTATT TCTTACCTTT 720 

AATTTTTCCA C<:ATTTCCAC CATGGGCATT CAGGCTCTCC ACACTCTTCA CTATTATCTC 78 0 

TTGGTCAGAG GACTCCAATA ACAG:CAGGT TTACATGAAC TGTGTTTGTT CATTCTGACC 840 

30 

TAAGGGGTTT AGATAATCAG TAACCATAAC CCCTGAAGCT GTGACTGCCA AACATCTCAA 900 

atgaa;^.tgtt GTRGCCATCA GAGACTCAAA AGGAAGTAAG GATTTTACAA GACAGATTAA 960 

35 AAAAAAATTG TTT7GTCCAA AAAATCAAAAA AAAAAAACTC GAAGGGGGGG C 1011 



40 (2) INFORMATION FOR SEQ ID NO: 131: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 227 8 base pairs 

(B) TYPE: nucleic acid 
45 (C) STRANDED^JESS : double 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 131: 

50 GTAATTCGGC ACGAGGCGCC CAACATGGCG GGTGGGCGCT GCGGCCCGCA SCTAACGGCG 6 0 

CTCCTGGCCG CCTGGATCGC GGCTGTGGCG GCGACGGCAG GCCCCGAGGA GGCCGCGCTG 12 0 

CCGCCGGAGC AGAGCCGGGT CCAGCCCATG ACCGCCTCCA ACTGGACGCT GGTGATGGAG 180 

55 

GGCGAGTGGA TGCTGAAATT TTAC-.:;CCCCA TGGTGTCCAT CCTGCCAGCA GACTGATTCA 240 

GA;^.TC<^GAGG CITTTGCAAA GAAI^SGTGAA ATACTTCAGA TCAGTGTGGG G/vAGGTAGAT 300 

60 GTCATTCAAG AACCAGGTTT GAGT'SGCCGC TTCTTTGTCA CCACTCTCCC AGCATTTTTT 3 60 
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CAT^S^CAAAG3 ATOS'3ATATT CCS-CTGT^^AT CGTGS-rCCAC^ GAP.TZTTCGA AGACCTGCAG 4:C 

AA.TTATATCT IAGAGAAGZ-.a-. ArCrG:'AATCA GTCGA-GCCTC 'IGA TTOGrTG G.AAATCCCCG 4f^C 

5 

GrTT'GTGTAA CGA.TGTGTCrS A.-.TG^CTG^T CTTTTTAGCA r7TCrGG::AA GATAT^GGCAT 54 C 

CrrCACAACT ATTTGAjIAGT GA?'rrTTO3A ATTGCTGrTT GSl'G TTCTTA V^^TCVrmX: 60-1 

10 GT-CATAG^CA CCTTG:5TTT'r T^G^rGTTTTT' ATOG^TCTGG TrT'nG3'?GGT AATATCAGAA bfC 

TC-TTT'rTATG TGrCACTTCC A-AGGCATTTA 1^:TGAGCGTT CTGAGCAGAA TCGGAGATCA 12C 

GAG3AC^GCTC ATAGAG^TGA A'ZAGTTGrAG GA.T'GCGGAG3 AC-3AAAAAGA TGATTCAAAT 7f C 

15 

G^J.GhP.GAAP. ACAA^.GACAG CG^T^^TAGAT 'GAT-GAAGAAC^ AGAAAGAAGA TCTTGGCGAT 84 C 

GAC-'SAT'GAAG CA^AGG^AAGA AGAG:iAG3AG GAirAACTTG:^ CT'GGrG^TGT G^AT^^AGGAG SdC 

20 AGAAGTGAG3 CCAATGATCA GGGG:GCCCA G3AGA(GGACG GT':^^TGACCCG G3AGGNAAGT 960 

Af3AGCGTGAG GAGG7TGAAG A^GSGATCTC ^I^^AGCAACCG T^GrCGAGrTG ACACAGAGGT nOI'C 

GGTGGAAGAC TCCTTGAGGr AGrGTAAAAG T'GA'GCAT'3CT GXCAAGGGAC TCTAGATTTA lO&C 

25 

ATi^ATGrCTT TTCAAGAATA CACACCAAAA CA.^.TATGTCA GCTT'rCG'rTT GGCCTGGAGT 114 0 

TTGTACCAA;^. TGCTTAATTT ^TCCTGAATG ACrCAAGCTTC TGri^AAA-AGA T>3CTCTCTAG 120' 

30 TCATTTGGTC TCATGGCAGT AAGrCTCATG TATACTAA03 AGAGTCTTCC A'^TCTGACA :2(;(: 

ATCAG3ATAT AGAAAAACAA AGGTAGT'GTN TG:yGATCTGT TTG5AGACTG GGATGGGAAC i31'i, 

AAGTTCATTT ACTTAG5G3T CAGAGAGTGT GGACCA(G^^G3 AG:;CCAT'rCC CAGTCCTAAT 13 PC 

35 

CAGCACCTTC CAGAGACAAG GrT^GCAGGGC T'^^T'GAAATGA AAG?CAAGCA GGAGCCTTGG 144C 

CTCTGAGG^A TCCCCAAAGT GTAACGTAi^A AGCCTTG3AT CGT'TTTCTT*! T'^TAAAGTAT If.C'f 

40 TTATTT'rrGT CAAATT*G:AG GAAACATCAG GrACCACAGT G^ATGAAAAA TCTTTCACAG 156C 

CTAGAAATTG AAAGGGCCTT GGi^TATAGAG AGrAG^TCAG AAGTCATCCC AGCCCTCTGA Itl'': 

ATGTGCT^3T(5 CTAT'3TTTTA T7TCTTACCT TVhAT^TTTC CAC^GATTTCC ACCAT^SGGCA ItH'. 

45 

TTCAGGCTCT CCACACTCTT CAGTATTATC TGTTO3TCAG AGGACTCCAA TAACAGCCAG 1V4 0 

GTTrACATGA AGTG7GTTTG TTGATTCTGA G :TAAGGG3T T^rAGATA^TG A^TAA:CATA IBi ''. 

50 ACCCCnGAAG C^I>5T'3ACTGC CAAAGATCTC AAA.T':;AAATG TrGTRGCCAT CAGAGACTCA IBt'' 

AAAG3AAGTA AG3ATTTTAC A^':^ACAGATT A.AAAAAAAAT TGTTTTGTCG NAAAATATAG 192^: 

TTiTrrGTTGA TTTTTTTTTA AC^TTTTCTAA G3AATATTTT TGAAGGCAGA AGTGCTCTAA 19&': 

55 

GTGTTOrGAG TAGAAGGTAG TGTTGTGAAG AAAAGTl^^AA TACTGTTTTG TTTTCATCTC 2 04': 

AACmm^TTGC CTvGC-'^TGTTG AA.GTAGTTTA ATAATAACTA A-WiACCACT TGTGATTTTG 2 IOC 

60 GTTCAG1>3AT GT-GCTTTTGG TGAAAGAATT AATGAACTCG AGTACCTGAA AGTGAAAGAT 2I6C 
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'TTGATTTTGT TTCCATCTTC TGTAATCTTC CAAAGA^-.TTA 7ATCTTTGTA AATCTCTCAA 22 2 C 

TACTCAATCT ACTCTAAGTA CCCAGGGRGG STAATTTCYT TAAAAAAAAA AAAAAAAA 2 27^ 



(2) INFOKT-IATION FOR SEQ ID NO: 132: 

10 

(i) SEQUEKCE CHARACTERISTICS: 

(A) LENGTH: 1088 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 
15 (D) TOPOLOGY: Imeai 

(xi) SEQL^CE DESCRIPTION: SEQ ID NO: 132: 

GGCAGGGGCG GCGTGAACCC GTCGGGCACT GTGTCCCTGA CAATGGGAAC AGCCGACAGT 60 

20 

GATGAGATGG CCCC;3GAGCC CCACAGCACA CCCACATCGA TGTGCACATC CACCAGGAGT 12C 

CTGCCCTGGC CAAG^CTCCTG CTCACCTGCT GCTCTGCGCT GCGGCCCCGG GCCACCCAGG l&C 

25 CCAGGGGCAG CANCCiGGCTG CTGGTGGCCT CGTGGGTGAT GCAGATCGTG CTGGGGATCT 24 0 

TGAGTGCAGT CCTAGGAGGA TTTTTCTACA TCCGCGACTA CACCCTCCTC GTCACCTCGG 3 00 

GAGCTGCCAT CTG3ACAGGG GCTGTGGCTG TGCTGGCTGG AGCTGCTGCC TTCATTTAYG 360 

30 

AGAAACGGGG TGGTACATAC TGGGCCCTGC TGAGGACTCT GCTARCGCTG GCAGCTTTCT 420 

CCACAGCCAT C'3^Ti5CCCTC AAACTTTGGA ATGAAGATTT CCGATATGGC TACTCTTATT 4 80 

35 ACAACAGTGC CTGCCGCATC TCCAGCTCGA GTGACTGGAA CACTCCAGCC CCCACTCAGA 540 

GTCCAGAAGA AGTCAGAAGG CTACACCTAT GTACCTCCTT CATGGACATG CTGAAGGCCT 600 

TGTTCAGAAC CCTTCAGGCC ATGCTCTTGG GTGTCTGGAT TCTGCTGCTT CTGGCATCTC 66C: 

40 

TGGCCCCTCT GTGOrTGTAC TGCTGGAGAA TGTTCCCAAC CAAAGGGAAA AGAGACCAGA 72 0 

AGGAA^>TGTT GSA^GTGAGT GGAATCTAGC CATGCCIXTTC CTGATTATTA GTGCCTGGTG 7HC 

45 CTTCTGCACC 0:;GCGTCCCT GCATCTGACT GCTGGAAGAA GAACCAGACT GAGGAAAAGA 84 0 

GGCTCTTCAA CAGCCCCAGT TATCCTGGCC CCATGACCGT GGCCACAGCC CTGCTCCAGC 900 

AGCACTTGCC CATTCCTTAC ACCCCTTCCC CATCCTGCTC CGCTTCATGT CCCCTCCTGA 96 0 

50 

GTAGTCATGT GATAATAAAC TCTCATGTTA TTGTTCCNAA AAAAAAAAAA AAAAAAAAAT 102C 

TGGGGGGGGG CCGGTACCCA TTGGGCCTNN GGGC<5NGGTT T/^JU^TTAAT GGGGGGGGTT 1080 

55 TAAAAGGG 108 6 



60 



(2) INFORMATION FOR SEQ ID NO: 133 
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(I) SEv'TEnICE CHARACTERISTICS: 

(A) LEr>IGTK: 553 base p&irs 
(5) T'l'PE: nucleic acic 
5 (C) STRANE'EDNESS: dcublt 

(D) TOPOLOGY: Imeai 

(xi) EEO-^^'CE DESCRIPTION: SEQ' ID NO: 133: 

10 GC^AGAGAGC ACi^-.TGGCCT^r GACACCAGCA GG-CT^.^ACA.TC C<:;^CTATTGCT ACTTCTCTG: 6C 

TCCCCCACAG TTCCTCTGGA CTTCTCTGGA CCACAGTCCT CTC-CCAGACC CCTGrCAGAC 12 C 

CCCAGTCCAC CATGATCCAT CT<3GGTCACA TCCTCTTCCT GCTTTTGCTC CCAGTGGCTC 180 

15 

CAOrTCAGAC GACTCCAGGA GAGAGATCAT CACTCCCTGC CTTTTACCCT GGCACTTCAl- 24 0 

GCTCTTGTTC C'GGATGTGQ:^ TCCCTCTtrTC TGCO^TCCT GGl'AGGCCTC GTGGCTGCTG 3 00 

20 ATGrGCTGG-C ATCGrTGCTC ATCGT-SG^^ Ci:;GT3TTCCT GT'SCGCACGC CCACGCCGC^. 360 

GCCCCGCCCA A-G;^.TGGCAAA GTCTACATCA ACAT:;rCAGG CAC^3GGCTGA CCCTCCTGCA. 42 0 

GCTTGGACCT TTGACTTCT^3 ACCCTCTCAT CCTGSATGGT GTGTGGTGGC ACAGGAACCC 480 

25 

CCGCCCCAAC TTT^TGGATTG TAATAAAACA ATTGAAACAC CAAAAAAAAA AAAAAAAAAA 54 0 
AAAAAAAAAA AAA 

30 



(2) INFORKATION FOR SEQ ID NO: 134: 

35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 467 cLT.inc acids 

(B) TYPE: aiTiino acid 
(D) TOPOLOGY: linea: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 134: 

40 

Met Arg Fro Gin Glu Leu Pro Arc Leu Ala Phe Pre Leu Leu Leu Leu 
: 5 IC 15 

Leu Leu Leu Leu Leu Pro Pro Pre Pro Cys Pro Ala His Ser Ala Th: 
45 20 25 30 

Arg Phe Asp Pre Thr Trp Glu Ser Leu Asp Ala Arg Gin Leu Pro Ala 
3^ 4C 45 

50 Trp Phe Asp Gin Ala Lys Phe Gly He Phe He His Trp Gly Val Ph^. 
SO * 55 60 

Ser Val Pro Ser Phe Gly Ser Glu Trp Phe Trp Trp Tyr Trp Gin Lvf 
6"^ 70 75 BO 

55 

Glu Lys He Pro Lys Tyr Val Glu Phe Met Lys Asp Asn Tyr Pro Pre 
85 90 95 

Xaa Phe Lys Tyr Glu Asp Phe Gly Pro Leu Phe Thr Ala Lys Phe Phe 
60 100 10^ 110 
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25 



40 



55 



279 



Asn Ale Asn Gin Trp Ala Xaa lie Phe Gin Ala Ser Gly Ala Lys Tyi 
11^ I2C 125 

He Val Leu Thr Ser Lys His His Glu Gly Phe Thr Leu Trp Gly Se: 
13C 135 140 

Glu Tyr Ser Trp Asn Trp Asn Ala He Asp Glu Gly Pro Lys Arc Asr 
14b 150 155 16C 

He Val Lvs Glu Leu Glu Val Ala He Arg Asn Arg Thr Asp Leu Arc 
165 1-70 175 



Phe Gly Leu Tyr Tyr Ser Leu Phe Glu Trp Phe His Pro Leu Phe Leu 
15 180 le^ 19C 

Glu Asp Glu Ser Ser Ser Phe His Lys Arg Gin Phe Pro Val Ser Lys 
195 200 205 

20 Thr Leu Pro Glu Leu Tyr Glu Leu Val Asn Asn Tyr Gin Pro Glu Val 
21C 215 220 



Leu Trp Ser Asp Gly Asp Gly Gly Ala Pro Asp Gin Tyr Trp Asn Xaa 

225 230 235 240 

Thr Gly Phe Leu Ala Trp Leu Tyr Asn Glu Ser Pro Val Arg Gly Thr 

245 25C 25E 



Val Val Thr Asn Asp Arg Trp Gly Ala Gly Ser He Cys Lys His Gly 
30 26C 26^ 270 

Gly Phe Tyr Thr Cys Ser Asp Arg Tyr Asn Pro Gly His Leu Leu Pre 
27e 280 285 

35 His Lys Trp Glu Asn Cys Met Thr He Asp Lys Leu Ser Trp Gly Tyi 
29C 295 300 

Arg Arg Glu Ala Gly He Ser Asp Tyr Leu Thr He Glu Glu Leu Va] 
305 ' 310 315 32C 



Lys Gin Leu Val Glu Thr Val Ser Cys Gly Gly Asn Leu Leu Met Asn 
325 33C 335 



He Gly Pro Thr Leu Asp Gly Thr He Ser Val Val Phe Glu Glu Arc 
45 340 34t 350 

Leu Arg Gin Met Gly Ser Trp Leu Lys Val Asn Gly Glu Ala He Tyr 
35c 360 365 

50 Glu Thr His Thr Trp Arg Ser Gin Asn Asp Thr Val Thr Pro Asp Va. 
37C 375 380 

Trp Tyr Thr Ser Lys Pro Lys Glu Lys Leu Val Tyr Ala He Phe Leu 
385 390 395 400 



Lys Trp Pre Thr Ser Gly Gin Leu Phe Leu Gly His Pro Lys Ala He 
40e 41C 411 



Leu Gly Ala Thr Glu Val Lys Leu Leu Gly His Gly Gin Pro Leu Asn 
60 420 42E 430 
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Trp lie Ser Leu Glu Gin Asn Giy lie Met Val Glu Leu Pro Gin Leu 
435 44C 44^_ 

Tr^ ::e His Glr. Met Pre Cys Ly- Trp Gly Trp Aia Leu Ala Leu Thi 
45C 455 460 

/•^n Val He 
465 



10 



(2) :\TCR:<ATI0\' for SEQ id NO: 135: 

15 (i) SBQUENCE CHAKACTERI ST I CS : 

(A) LENGTH: 222 ammo acids 

(B) TYPE: amino acic 
(D) TOPOLCX?Y: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 135; 



20 



Met Trp: ser Ala Gly Arg Gly Gly Ala Ala Trp Pro Val Leu Leu Gly 
: 5 10 2^ 



Leu Leu Leu Ala Leu Leu Val Pro Gly Gly Gly Ala Ala Lys Thr Gly 
25 20 2t 3C 

Ala Glu Leu Val Thr Cys Gly Ser Val Leu Lys Leu Leu Asn Thr His 
35 4C 4e 

30 His Arg Val Arg Leu His Ser His Asp He Lys Tyr Gly Ser Gly Ser 

£i 6C 



35 



Gly Gin Gin Ser Val Thr Gly Val Glu Ala Ser Asp Asp Ala Asn Sei 

eb 10 7S 80 

Tyr Trp Arg He Arg Gly Gly Ser Glu Gly Gly Cys Arg Arg Gly Sei 
85 9C 



Pro Val Arg Cys Gly Gin Ala Val Arg Leu Thr His Val Leu Thr Gly 

40 100 105 lie 

Lys Asn Leu His Thr His His Phe Pro Ser Pre Leu Ser Asn Asn Gin 

115 12C 125 

45 Glu Val Ser Ala Phe Gly Glu Asp Gly Glu Gly Asp Asp Leu Asp Leu 

13C 135 140 



50 



Trr Thr Val ;^-g Cys Ser Giy Gin His Trp Glu Arg Glu Ala Ala 

150 155 160 



Arg Phe Gin His Vai Gly t:^ Ser Val Phe Leu Ser Val Thr Gly Glv 
165 170 175 



Gin Tyr Gly Ser Pro He Arg Giy Gin His Glu Val His Gly Met Pre 
55 180 165 190 

Ser Ale Asn Thr His Asn Ynr Trp Lys Ala Met Glu Gly He Phe He 
195 200 205 

60 Lys Pro Ser Val Glu Pro Ser Ala Gly His Asp Glu Leu Xaa 
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;1C 2:r 22G 



5 (2) INFORMATION FOR SEQ ID NO: 13 6: 

{ i ) SEQUENCE CHARACTERT STICS : 

(A) LENGTH: 156 airdno acids 

(B) TYPE : arc.ino acid 
10 (D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 136: 

Met Val He Glu He Ser Asn Lys Thr Ser Ser Ser Ser Thr Cys He 

: 5 10 le 

15 

Leu Val Leu Leu Val Ser Phe Cys Leu Leu Leu Val Pro Ala Met Tyr 
20 25 30 

Ser Ser Asp Thr Arg Gly Ser Leu Pro Ala Glu His Gly Val Leu Ser 
20 35 4C 45 

Arg Gin Leu Arg Ala Leu Pro Ser Glu Asp Pro Tyr Gin Leu Glu Leu 
50 55 6C 

25 Pro Ala Leu Gin Ser Glu Val Pro Lys Asp Ser Thr His Gin Trp Leu 
65 70 75 80 



30 



Asp Gly Ser Asp Cys Val Leu Gin Ala Pro Gly Asn Thr Ser Cys Leu 
85 90 9E 

Leu His Tyr Met Pro Gin Ala Pro Ser Ala Glu Pro Pro Leu Glu Trp 
IOC 10^ lie 



Pro Phe Pro Asp Leu Phe Ser Glu Pro Leu Cys Arg Gly Pro He Leu 
35 115 12C 125 

Pre Leu Gin Ala Asn Leu Thr Arg Lys Gly Gly Trp Leu Pro Thr Gly 
130 135 140 

40 Ser Pro Ser Val He Leu Gin Asp Arg Tyr Ser Gly 
145 150 155 



45 (2) INFORMATION FOR SEQ ID NO: 137: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 233 air.ino acids 

(B) TYPE: aiTiino acid 
50 (D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 137: 

Met Met He Leu Phe Asn Leu Leu He Phe Leu Cys Gly Ala Ala Leu 
15 10 1^ 

Leu Ala Val Gly He Trp Val Ser He Asp Gly Ala Ser Phe Leu Ly£ 
20 25 30 



55 



He Phe Gly Pro Leu Ser Ser Ser Ala Met Gin Phe Val Asn Val Gly 
60 35 4C 45 
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Tj^ Phe Leu lie Ala Ala Gly Va] Val Val Phe Ala Leu Gly Phe Leu 
5C £t 6C 

5 Gly Cys Tyr Gly Ala Ly£ Trjr Gi'j Ser Lys Cys kla Leu Val Thr Phe 
6e 7C 75 8C 

Phe Phe He Leu Leu Leu He Phe He Ala Glu Val Ala Ala Ala Val 
85 9C 9i 

10 

Val Ala Leu Val T>Tr Thr Thr Met Ala Glu His Phe Leu Thr Leu Leu 
IOC 105 lie 

Val Val Pro Ala He Lys Lys Asp Tyr Gly Ser Gin Glu Asp Phe Thr 
15 115 12C 12: 

Gin Val Trp Asn Th^ Thr Met Lys Gly Leu Lys Cys Cys Gly Phe Thr 
130 135 14C 

20 Asn Tyr Thr Asp Phe Glu Asp Ser Pro Tyr Phe Lys Glu Asn Ser Ala 
145 150 155 16C 

Phe Pre Pre Phe Cys Cys Aj^n Asp Asn Val Thr Asn Thr Ala Asn Glu 
165 170 175 

25 

Thr Cys Thr Lys Gin Lys Ala His Asp Gin Lys Val Glu Gly Cys Phe 
180 185 19C 

Asn Gin Leu Leu Tyr Asp He Arg Thr Asn Ala Val Th^ Val Gly Gly 
30 195 20C 2Ci 

Val Ala Ala Gly He Gly Gly Leu Glu Leu Ala Ala Met He Val Ser 
21C 2ie 22C 

35 Met Tyr Leu T>rr Cys Asn Leu Gin Xaa 

225 23C 



40 (2) INFORMATION FOR SEQ ID NO: 13&: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 61 amino acids 

(B) TiTE: an-.inc acid 
45 (D) TOPOLOGY: linear 

(xi) SEQIJENCE DESGRIPTION: SEQ ID NO: 13^: 

Met Gly Ser Ser A^ra 'Irr Se-r Val Ala Cys Pro Tnr G.y Leu Gly Val 
1 5 IC 15 

50 

Leu Met Leu Gly Leu Gly Gly Asp His Pro Pro Gly Ser Gin Val Asp 
20 25 30 

Pro Leu Leu Met Gly Xaa Cys Val Arg Pro Xaa Leu Pro Glu Leu Thr 
55 35 40 45 

Ala Xaa Trp Arg Glu Xaa Gin Xaa Arg Ser Ala Ser Ala 
50 5^ 60 



60 



wo 98/39446 



PCT/US98/04482 



28? 



(2} INFORMATION FOR SEQ ID NO: 139: 

( i ) SEQUENCE CHARACTERI STICS : 

(A) LENGTH: 73 arr.ino acids 

(B) TYPE: airdno acid 
(D) TC'POLOGY: linear 

(XI) SE;:UE.NCE DESCRIPTION: SEQ ID NC : 139 ■ 

10 Met Gly Trp Leu Phe Leu Lys Val Leu Leu Ala Gly Val Ser Phe Ser 
1 5 10 IS 

Gly Phe Leu Tyr Pro Leu Val Asp Phe Cys lie Ser Gly Lys Thr Arg 
20 25 30 

Gly Gin Lys Pro Asn Phe Val He He Leu Ala Asp Asp Met Gly Trp 
35 40 4^ 



15 



Gly Asp Trp Gly Ala Asn Trp Ala Glu Thr Lys Asp Thr Ala Asn Leu 

20 50 6C 



25 



Asp Lys Met Ala Ser Glu Gly Met Xaa 
65 7C 



(2) INFORMATION FOR SEQ ID NO: 140: 



(i) SEQL^CE CHARACTERISTICS: 
30 (A) LENGTH: 377 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14C: 

35 Met His Gly Asn Glu Ala Leu Gly Arg Glu Leu Leu Leu Leu Leu Met 
15 10 15 

Gin Phe Leu Cys His Glu Phe Leu Arg Gly Asn Pro Arg Val Thr Arc 
20 25 3C 



40 



Leu Leu Ser Glu Met Arg He His Leu Leu Pro Ser Met Asn Pro Asp 
35 40 4e 



Gly Tyr Glu He Ala Tyr His Arg Gly Ser Glu Leu Val Gly Trp Ala 
45 50 55 60 

Glu Gly Arg Trp Asn Asn Gin Ser He Asp Leu Asn His Asn Phe Ala 
65 70 75 80 

50 Asp Leu Asn Thr Pre Leu Trp Glu Ala Gin Asp Asp Gly Lys Val Pro 

85 90 95 



55 



Hie He Val Pro Asn His His Leu Pro Leu Pro Thr Tyr Tyr Thr Leu 
100 105 110 

Pro Asn Ala Thr Val Ala Pro Glu Thr Arg Ala Val He Lys Trp Met 

115 12C 12^ 



Lys Arg He Pro Phe Val Leu Ser Ala Asn Leu His Gly Gly Glu Leu 

60 130 i3e 140 
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Val V&: Ser Tyr Pre Phe /V^p Ket Thr Arg Thr Pre Tr^: Ala Ala Arc 

14E 15C 15'. 16C 

5 Glu l.eu Thr Pre Thj- Pre Asp P^Y- Val Phe Arg Trp Leu Ser Thr 

16S 17t 175 



10 



Val '?>'r Ala Gly Ser Asn Leu Ala Met Gin Asp Thr Ser Arg Arg Pre 

IPC 185 190 

Cys Kis Ser Gin Asp Phe Ser Val Hie Gly Asn lie lie Asn Gly Ale 

155 20C 2C5 



Asp Trp His Thr Val Pro Gly Ser Met Asn Asp Phe Ser Tyr Leu Hi£ 
15 210 215 22C 

Thr Asn Cys Phe Glu Val Thr Val Glu Leu Ser Cys Asp Lys Phe Pre 
225 23C 235 24C 

20 His Glu Asn Glu Leu Pro Gin Glu Trp Glu Asn Asn Lys Asp Ala Leu 
245 25C 255 

Leu Thr Tyr Leu Glu Gin Val Arg Met Gly lie Ala Gly Val Val Arc 
26C 265 270 

25 

Asp Lys Asp Thr Glu Leu Gly lie Ala Asp Ala Val lie Ala Val Asp 
275 280 285 

Gly He Asn H:e Asp Val Thr Thr Ala Trp Gly Gly Asp lyr Trp Arc 
30 29C 295 30r 

Leu Leu Thr Pro Gly Asp Tyr Met Val Thr Ala Ser Ala Glu Gly Tyi 
305 310 31^ 32C 

35 His Ser Val Thr Arg Asn Cys Arg Val Thr Phe Glu Glu Gly Pro Phe 

32e 33C 335 



40 



Pro Cys Asn Phe Val Leu Thr Lys Thr Pro Lvf^ Gin Arg Leu Arg Glu 

34C 345 350 

Leu Leu Ala Ala Gly Ala Lys Val Pro Pro Asp Leu Arg Arg Arg Leu 
355 360 365 



Glu Arg Leu Arg Gly Gin Lys Asp Xaa 
45 370 375 



50 



(2) It^ORMATlON' FOR SEQ ID NO: 141: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 43 ammo acics 
(E) TYPE: amino acid 
(D) TOPOLOGY: linear 
55 (xi) SEQUETCCE DESCRIPTION: SEQ ID NO: 141: 

Met He Cys Leu He Leu Leu Leu Gin Ala Val Val Phe Leu Arg Ser 
1 ^ iC 15 



60 



Leu His Val Val His Asn Phe Gin He Leu Asp Leu Ser Gly Thr Ser 
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30 



"l^jrc Fic Lys Fhe Tyr Gin Thr Leu His Arg Gin 
3r 4C 



(2) IrXFORM^-.TICN FCR SEQ ID NO: 14:- 

10 il) SE.OUEKCE CHARACTERISTICS: 

(A) LENGTH: 41 amino acids 

(B) TYPE: amine acid 
(D) TOPOLOGY: lineal 

(xi) SEQLTOCE DESCRIPTION: SEQ ID NO: 142: 



15 



25 



40 



50 



Met Val His Val Leu Glu lie Leu Leu Phe He Thr Ket Gin Ala Val 
15 IC 15 



Ser Phe Pre Phe Gin Thr Gin He Asp Thr Cys Asn Thr Gin Asp Pre 
20 2C 25 30 



Ala Glu Arg Gin Pro Ala Ser He Val 
3t 4C 



(2) irCrORMATIGN FOR SEQ ID NO : 143: 



( i ) SEQ'^TENCE CHARACTER I STICS • 
30 (A) LENGTH: 7 0 ammo acia- 

(B) TYPE: amino acic 

(D) TOPOLOGY: lineal 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 143: 

35 Met Gly Ser C\^s Ser Lys Asn Arg Ser Phe Phe Trp Met Thr Gly Leu 
1 5 IC 1^ 

Leu Val Phe He Ser Leu Leu Leu Ser Glu Trp Gin Gly Pro Trp Glu 
20 25 30 



Gly Ai:g Ala He Gly Glu Gly Trp Ala Ser Trp Ala Leu Thr Asn Gly 
3^ 4C 45 



Trp Ala Val Gin Leu Leu Met Ser Leu Gly Asn Asn Thr Glu Lys Hie 
45 5C 55 60 



Ser Val Met He Tyr Glu 
65 70 



(2) INFORMATION FOR SEQ ID NO: 144: 



(i) SEQl.'^CE CHARACTERISTICS: 
55 (A) LENGTH: 4R3 amino acies 

(B) TYPE: ammo acic 

(D) TOPOLOGY: linear 
(xi) SEC»UHNCE DESCRIPTION: SEQ ID NO: 144: 

60 Met Ala Thr Gly Gly Gly He Arg Ala Met Thr Ser Leu Tyr Gly Gin 
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: ^ ic 

Leu Ala Gly Leu Ly^ Glu Leu Giy Leu Leu Asp Cys Xaa Ser Z\n: lie 
2C 3C 

Thr Gly Ala Ser Gly Ser ?hr Zr^ Ala Leu Ala Asn Leu Tyn: Lys A^j: 
3^ 4C 4^ 

rrc Glu Trp Ser Gin Lys Asp Leu ALa Gly Pro Thr Glu Leu Leu Ly: 
10 5C 55 60 

Th^ Gin Val Thr Lys A.^n Lys Leu Gly Val Leu Ala Pre Ser Gin Leu 
£: 7C 75 8C 

15 Gin Aj:c Tyrr Arg Gin Glu Leu Ala Glu Arg Ala Arg Leu Gly Tyr Pre 
85 SC 95 

Ser Cys Phe Thr Asn Leu Trp Ala Leu lie Asn Glu Ala Leu Leu His 
100 105 lie 

Asp Glu Pre His A^p His Lys Le.-u Ser Asp Gin Arg Glu A.la Leu Sei 
115 12( 125 



20 



His Gly Gin Asn Pro Leu Pro lie Tyr Cys Ala Leu Asn Thr Lys Gly 
25 13C 135 140 

Gin Ser Leu Thr Thr Phe Glu Phe Gly Glu Trp Cys Glu Phe Ser Pre 
14: 15C 15b 16C 

30 Glu Val Gly Phe Pre Lys Tyr Gly Ala Phe lie Pro Ser Glu Leu 

165 17C 175 

Phe Gly Ser Glu Phe Phe Ket Gly Gin Leu Ket Lys Arg Leu Pro Glu 
lec 185 19C 



35 



Ser Arg He Cys Phe Leu Glu Gly He Trp Ser Asn Leu Tyr Ala Alt 
195 2CC 205 



Asn Leu Gin Asp Ser Leu Tyr Trp Ala Ser Glu Pro Ser Gin Phe Trp 

40 21C 215 220 

Asp Aurg Trp Val Arg Asn Gin Ala Asn Leu Asp Lys Glu Gin Val Pre 

225 23C 235 24C 

45 Leu Leu Lys He Glu Glu Pre Pre Ser Thr Ala Gly Arg He Ala Glu 

245 250 255 

Phe Phe I'hr Asp Leu Leu Tnr I'rp A.rg Pro Leu Ala Gin Ala T:u' His 

26C 265 27C 



50 



Asn Phe Leu Arg Gly Leu His Phe His Lys Asp IVr Phe Gin Kis Pre 
275 280 255 



His Phe Ser Thr Trp Lys Ala Thr Thr Leu Asp Gly Leu Pro Asn G^n 
55 291 295 300 

Leu Thr Pro Ser Glu Pro H:e Leu Cys Leu Leu Asp Val Gly Tyr Leu 
305 310 315 32C 



60 



He A^n Thr Ser Cys Leu Pro Leu Leu Gin Pre Thr Arg Asp Val Asp 



wo 98/39446 



PCIYI S9S/04482 



287 



325 330 33i 

Leu lie Leu Ser Leu Asp T\Tr Asn Leu Hi£ Gly Ala Phe Gin Gin Leu 
34C 345 35C 

5 

Gin Leu Leu Gly Arg Phe Cys Gin Glu Gin Gly lie Pro Phe Pro Pre 
355 36C 365 

lie Ser Pro Ser Pro Glu Glu Gin Leu Gin Pre Arg Glu Cys His TYu 
10 37C 375 380 

Phe Ser Asp Pro Thr Cys Pro Gly Ala Pro Ala Val Leu His Phe Pre 
365 39C 395 40C 

15 Leu Val Ser Asp Ser Phe Arg Glu Tyr Ser Ala Pro Gly Val Arg Arc 

405 41C 415 

Thr Pro Glu Glu Ala Ala Ala Gly Glu Val Asn Leu Ser Ser Ser Asp 
420 425 43C 

Ser Fro Tyr His Tyr Thr Lys Val Thr Tyr Ser Gin Glu Asp Va^ Asp 
435 44( 445 



20 



Lys Leu Leu His Leu Thr His Tyr Asn Val Cys Asn Asn Gin Glu Gin 
25 450 455 460 

Leu Leu Glu Ala Leu Arg Gin Ala Val Gin Arg Arg Arg Gin Arg Arc 
4€t 470 475 46C 

30 Pro His Xaa 



35 (2) INFORMATION FOR SEQ ID NO: 145: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 226 amino acids 

(B) TYPE: amino acid 
40 (D) TOPOLOGY: lineal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 145: 

Ket Glu Gly Ala Pro Pro Gly Ser Leu Ala Leu Arg Leu Leu Leu Phe 
15 10 15 

Val Ala Leu Pro Ala Ser Gly Trp Leu Thr Thr Gly Ala Pro Glu Pre 
20 25 3C 



45 



Pro Pro Leu Ser Gly Ala Pro Gin Asp Gly lie Arg lie Asn Val Th: 
50 35 4C 45 

Thr Leu Lys Asp Asp Gly Asp lie Ser Lys Gin Gin Val Val Leu Asn 
50 55 60 

55 lie Thr Tyr Glu Ser Gly Gin Val Tyr Val Asn Asp Leu Pro Val Asn 

65 7C 75 8C 



60 



Ser Gly Val Thr Arg lie Ser Cys Gin Thr Leu lie Val Lys Asn G}\ 
85 90 95 
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Aet. Leu Giu ksr. Lev Glu Olu Lys Glu Z^'r Phe Giy lie Val Ser Va] 

IOC 10^ :]( 

^JLC life Leu Vcl Hi? Glu Trf Pre Ket Thr Ser Gly Ser Ser Leu Gin 
5 " ilr :2C 12^ 

Leu lie Val lie Glr. Glu ?lu Val Val Glu lie Asp Gly Lys Gin Val 
13C 15r 14C 

10 Gin Gin Lys Asp Val Thr :;lu He Asp He Leu Val Lys Asn Arg Gly 
145 ISC 155 160 

Val Leu Arg His Ser Asn T^^,-- Thr Leu Fro Leu Glu Glu Ser Met Leu 
1€E 17C 175 

15 

T^yr Ser He Ser Arc Asp Ser Asp He Leu Phe Thr- Leu Pre Asn Leu 
180 185 :9i 

Ser Lys Lys Glu Ser Val Ser Ser Leu Gin Thr Trir Ser Gin lyr Leu 
20 195 20C 20[ 

He Arg Asn Val Glu Thr Thr Val Asp Glu Asp Val Leu Pre Gly Gin 
21C 2H 22C 

25 Val Thr 



30 (2) INF0PJ4AT10N FOR SEC ID NO: 146: 

(i) SEOL-ENCE CHA?ACTERI STICS : 

(A) LEK'GTH: 4 5 airino acids 

(E) T^TE: a-r.inc acid 
35 (B) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14t : 

Met Gly Ket Gly Ala Phe Gin Ala Pne Phe Trp Val He Leu Thr Val 
1 5 10 1^. 

40 

Ser Asn Val Cys Val Leu Phe Lys Ket Ser Leu Phe Phe Leu Leu Thr 
20 25 3C 

Leu He Ser Lys Leu His Gly Asp Ala Glu Val Cys Xaa 
45 35 40 41: 



(2) irCFORMATION FOR S£Q ID NO: 147: 

50 

(i) SEQUENCE CK;^J^ACTEFISTICS: 

(A) LENGTH: 132 a^Tuno acids 

(B) TYPE: amino acid 
(D) TOPDLOGY: linear 

55 (xi) SEOLTTvCE DESCRIPTION: SEQ ID NO: 147: 

Met Ser Gly Gly Trr Ket Ala Gin Val Gly Ala Trp Arg Thr Gly Ala 
1 i 10 1^ 



60 Leu Gly Leu Ala Leu Leu Leu Leu Leu Gly Leu Gly Leu Gly Leu Glu 
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2C 3C 

Ala Pre Arg Ala Aig Phe Pre Pre hi-g Pre Leu Pro Arg Pre His Pre 
36 4C 45 

Ser Ser Gly Ser Cys Pre Pre Thr Lys Phe Gin Cys Arc Thr Ser Gly 

50 5e 6C 

Leu Cys Val Pro Leu Thr Ti-e A^g C:>'s Asp Arg Thr Trp Thr Ala Ala 
10 eb 7C 75 80 

Ket Ala Ala Ket Ar-g Arg Ser Ala Gly Leu Ser Kis Val Pro Arg Lys 
&5 90 95 

15 Gly Asn Ala His Ar-g Pre Leu Ala Ser Pro Ala Pre Ala Pro Ala Ser 
100 1C5 lie 

Val Thr Ala Leu Gly Glu Leu Thr Arg Asn Cys Ala Thr Ala Ala Ala 
lis 12C 125 

Trp Pro Ala Xaa 
13C 



20 



25 



45 



55 



{2) INFORMATION FOR SEQ ZD NO: 148: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 92 amino acids 
30 (B) TYPE: amine acic 

(D) TOPOLOGY: linear 
(xi) SEOUET^'CE DESCRIPTION: SEQ ID NO: 14fc: 

Ket Glu Ala Thr Leu Glu Gin His Leu Glu Asp Thr Ket Lys Asn Pre 
35 1 5 10 15 

Ser lie Val Gly Val Leu Cys Thr Asp Ser Gin Gly Leu Asn Leu Gly 
20 25 3C 

40 Cys Arg Gly Thr Leu Ser Asp Glu His Ala Gly Val lie Ser Val Leu 
35 4C 45 

Ala Gin Gin Ala Ala Lys Leu Thr Ser Asp Pre Thr Asp lie Pro Val 
50 55 6C 



Val Cys Leu Glu Ser Asp Asn Gly Asn He Met He Gin Lys His Asp 
65 7C 75 80 



Gly He Thr Val Ala Val His Lys Met Ala Ser Xaa 
50 85 90 



(2) INFORMATION FOR SEQ ID NO; 149: 



(i) SEQL^nJCE CHARACTERISTICS: 

(A) LENGTH: 165 amino acids 

(B) TYPE: arrano acid 
(D) TCPCLOGY: linear 

60 (xi) SEQUETrcE DESCRIPTION: SEQ ID NO : 14 9: 
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Kez Glu Pre Leu Arc Leu Leu lit Leu Leu Phe Va] Thir Glu Leu Ser 

5 Gly Aia Hie Aeh Thr Thr Val Phe Gin Gly Vai Ala Gly Gin Ser Leu 
2C 25 30 



10 



Gin Val Ser Gy£ Pre Tyr Asp Ser Met Lys Hie Try; Gly Arg Arg Lys 
3i 4C 4^ 

Ala Trp Cys Arg Gin Leu Gly Glu Lys Gly Pro Cys Gin Arg Val Val 
5C 55 6C 



Ser Thr His Asn Leu Trp Leu Leu Ser Phe Leu Arg Arg Trp Asn Gly 

15 65 7C 7^ 80 

Ser Thr Ala He Thr Asp Asp Thr Leu Gly Gly Thr Leu Thr He Thr 

■ Pi 9C 95 

20 Leu Arg Asn Leu Gin Pre HiE Asp Ala Gly Leu IVr Gin Cys Gin Ser 

100 105 lie 



25 



Leu His Gly Ser Glu Ala Asp Thr Leu Arg Lys Val Leu Val Glu Val 
115 120 12e 

Leu Ala Asp Pro Leu Asp His Arg Asp Ala Gly Asp Leu Trp Phe Pre 
130 135 140 



Gly Glu Ser Glu Ser Phe Glu Asp Ala His Val Glu His Ser He Se^ 
30 145 ISO 15^ 160 



35 



Arg Ser Ser Ser Xaa 
16' 



(2) JNFORI-IATION FOR SEQ ID NO: 150: 



(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 13 9 amino acidf 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 150: 

45 Ket He Ser Leu Thr Asp Thr Gin Lys He Gly Met Gly Leu Thr Gly 
1 5 10 15 

Phe Gly Val Phe Pne Leu Phe Phe Gly Met He Leu Phe Phe Asp Lve 
2C 25 30 

50 

Ala Leu Leu Ala He Gly Asn Val Leu Phe Val Ala Gly Leu Ala Phe 
35 40 4^ 

Val He Gly Leu Glu Arg Thr Phe Arg Phe Phe Phe Gin Lys His Lys 
55 50 55 6C 

Met Lys Ala Thr Gly Phe Phe Leu Gly Gly Val Phe Val Val Leu He 
65 7C lb 80 



60 Gly Trp Pre Leu He Gly Met He Phe Glu He T^^r Gly Phe Phe Leu 
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9C 95 

Leu Phe Ara Gly Fhe Phe Pro Val Val Val Gly ?he lie Arg Arg Va^ 
IOC 10^ 110 

Pro Val Leu Gly Ser Leu Leu Asn Leu Pro Gly lie Arc Ser Phe Val 
lie 120 12b 

Asp Lys Val Giy Glu Ser Af^n Asn Met Val Xae. 
10 130 135 



15 



30 



35 



{2) INFORMATION FOR SEQ ID NO: 151: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 58 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

20 (xi) SEQUET^^CE DESCRIPTION: SEQ ID NO: 251: 

Met Ser Ala Pro Gin Thr Arg lie Ser Arg Ala Leu Val Leu Leu Phe 
1 i IC 15 

25 Leu Ala Pre Thr Leu Leu Ser Leu Gly His Gly He His Pro He Asn 
2C 25 30 

Thr Ala Thr Pro Tyr Xaa Thr Asp Gin Ala Lys Leu Ala Pro Gly Thi 
3^ 40 45 



Lys Glu Leu Asn His Asp Gin Ser Val Thi 
50 55 



(2) INFORMATION FOR SEQ ID NO: 152: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 8 amino acidt 
40 (E) TYPE: arrdno acid 

{ D ) TOPOLOGY : 1 inear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 152: 

Met He Arg Lys Leu His Lys He He Val Phe Ser Pro Arg Val He 
45 1 5 10 15 

Val Leu Leu Asn Cys Phe Phe Phe He Lys Ala Lys Phe Val Leu Tyr 
2C 25 30 

50 He Phe Val Phe His Val Leu Asp Gly Ser He Ser Tyr Pro Val Xaa 
35 40 45 



55 

(2) INFORMATION FOR SEQ ID NO: 153: 

60 (i) SEQUEr;cE characteristics: 



w o 98/39446 



Pn/l'S9h/04482 



29: 



(A) L.E*:GTH: 4 2 arr.mc acidf 
(E] TiTE: a.Tiinc acac 
(::) 7G?<:L0GY: Uneair 

1 X 1 : fe; iTiwcE eesck: pt i : sec ^ : 1 B : 

5 

Met Leu Leu Am Gin Hi£ Phe Lys :}e Fhe Gly Ser Leu He His Met 
: i K I: 

A£r. Leu Leu Phe Ala Leu He Ser Leu Gly ?er Ser Asn Leu Ser Giy 
10 21 21 30 

Val Gin Phe Cys Cys Glu Thr Val Gin Xaa 
21 40 



15 



(2} :::fcfj-:a.t:cn for seq :d no: 154: 



(i) TEO^JET^ICE CHAPACTERISTIC5; : 
20 (A) LETJGTH: 72 arunc acid? 

(B) TYPE: amino acic 
(D) TCPCLOGY: lineai 
(XI ; fEvl^NCE LESCRIPT'ION: SEQ ID NO: :b4: 

25 Met Leu Ser Leu Ser Phe Leu Leu Arc Arg Val Leu Phe Leu Gly Phe 
It IC 1^ 

Leu Gin Ala Ser Val Gly Glu Ly£ Lys Ser Leu Arg Xaa Leu Asn Ty: 

2-: 2^ 30 



30 



Ser Val Pre His Pre Met Leu Xaa Hie Pre Pro Pro Asp Thr Ala Gli. 
3L 4C 4b 



Val Pre Pro Arg Leu Glu Ai'g Ser Leu Leu Gin Gin Glu Leu Trp Thi 
35 SC Sb 6C 



40 



Pro Gly Pro His His Ser Asn He 
6^ 70 



(2) ILTCFl^lATION FOR SEQ ID NO: 15b: 



{ 1 ) Si: JSNCE OHARACTER I ST 1 0^ : 
45 (A) LENGTH: 106 ammo ac id- 

IB) TYPE: ainino acic 
(D) TOP3L0GY: linea: 

;>;i) ^l;:T::\CL LESCRIPTIO::: sec IL NC; 15b: 

50 Met Gin Pre Leu A^n Phe Ser Ser Thr G.u Cys Ser Ser Phe Ser Pre 
: b IC Ir 

Pre Thr Thr Val He Leu Leu He Leu Leu Cys Phe Glu Gly Leu Leu 

2i: 2^_ 30 

55 

Pne Leu He Phe Thr Ser Val Met Phe Gly Thr Gin Val His Ser He 
3i 4C 45 

Cys Thr Asd Glu Thr Gly He Glu Gin Leu Lys Lys Glu Glu Arg Arc 
60 50 ' 55 60 
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Trp Ala Lys Lys Thr Lys Trp Met Asn Met Lys Ala Val Phe Gly His 

et ^ 10 75 ec 

5 Pre Fhe Ser Leu Gly Trp Ala Ser Pre Phe Ala Thr Pre Asp Gin Gly 

eE 9G 9^ 

Lyp ;l15 Asp Pro Tyr Gin Tyr Val Val Xae 
100 10^ 



10 



20 



30 



45 



50 



(2) INFORMATION FOR SE^ ID NO: 156: 

( i ) SEQUENCE CHARACTERI STICS : 

(A) LENGTH: 2 9 ammo acid£ 

(B) TYPE : airiino acic 
(D) TOPOLOGY: linear 

Ui) SEQUENCE DESCRIPTION: SEQ ID NO: 156: 

Met Zyr Thir Asn His Phe Asn Leu 'Z^^n: Leu Lys Tyr He Leu Leu He 
5 IC le 



He Leu He Leu Asn Met Thr Asn Ser Ser Ser Arg Tyi 
25 20 2t 



(2) INFORMATION FOR SEQ ID NO: 15';: 



( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 53 amino acids 

(B) TYPE: amino acic 
(D) TOPOLOGY: lineajj 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 157: 

Met Asn Glu Leu Leu Leu Phe Phe Phe Phe Phe Phe Phe Phe Thr Phe 

: 5 10 H 

40 Cys He Glu Thr Asn Ser Phe Lys Gin Thr Tyr Tyr Tyr Tyr Phe Leu 
20 2t 30 

Gin Asn He Tyr Met Glu Met Leu Pro Pro Pro Val Asn Pro Pre Val 
35 4C 45 



Pro Pro Trp Gly Xaa 

50 



(2) INFORMATION FOR SEQ IB NO: Ibh : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 75 arrtino acids 
55 (B) TYPE: amino acid 

(D) TCPC)LOGY : 1 meai 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15^^: 

Met Tyr Ala Val Tyr G^n Gin Leu Ala Gin Leu Thr Leu Met Val Th:r 
60 - 5 IC H 
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Ixu Ala Pre Zle Leu Pre /vsp Glu Gin Ser G}u Vgi Prie Glu Ala 

2C :^ 3( 

:..eu Ser A-fn Leu Pre Lys Vol Thr Trp Leu Gly Ser Am Ser Pre Se: 

3b 4C 45 

£-er Glu Met Pre Glu Pre Gly Arc Fr.e Val He Val H:£^ Hie Gin Le- 

5C b' 6C 

Ser Ala Ala Ser His Ser Ser Ser Gin Leu Ale 

6: 7C It 



10 



il) IKTOFJ-'iATICr; FOR SEC I^' NC : 159; 



(i) SEQUETJCE ch;-j\a.cter:stics: 

(A) LE!CGTH: Fl a-Tiino acids 
20 (E) TYPE: a.- trie acid 

(D) T0P0UX;Y: Imeai 
(XI ) SEQUEi-JCE DESCKIPTIOK: SEQ ID NO: 15 & : 

Met Trp Pro Pro Leu Leu Leu Leu Leu Leu Leu Leu Pro Ale Ala Pre 
25 1 b 10 15 

Val Pre Thr Ale Ly£ Ala Ala Pre His Pro Asp Ala Asn Thr Gin Glu 
2C 2^ 3C 

30 Gly Leu Gin Asn Leu Leu Gin Gly Val Gly Ale Gly Gly Asp Gly Glu 
35 4C 4i 

Leu Arg Ala Asp Ser Hiis Leu Ala Pro Gly Ser Gly Cys lie Asp Gly 
5C 5L 6C 

3? 

Ala Val Val Ala Thr Arc Pro Glu Ser Arg Gly Gly Arg Pro A^a Val 

6> 7i: 75 80 

Pre 

40 



(2) INTCRMATION FOR SEQ ID NC: 160: 

(i) SEOUENCE CKAFACTERISTICS: 

(A) LENGTH: 139 arr.mo acids 
(E) TYPE: a:- me acid 
(D) TOPOLOGY: linear 
50 (xi) SECUErCCE DESCRIPTION: SEQ ID NO: 16(: 

Met Lys Phe Thr Thr Lej Leu Pne Leu Ala Ala Val Ala Gly Ala Leu 

: t 10 i'-. 

55 Val Tyr Ala Glu Asp Ala Ser Ser Asp Ser Thr Gly Ala Asp Pro Ala 
20 25 3C 



60 



Gin Glu Ala Gly Thr Ser Lys Pro Asn Glu Glu lie Ser Gly Pre Ala 
35 40 45 
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Glu Frc Ala Ser Pre Pre Glu Thr Thr Thr Thr Aia Gin Glu Thr Ser 
5C 55 6C 

Ala Ala Ala Val Gin Gly Thr Ala Lys Val Thr Ser Ser Arg Gin Glu 
5 65 '^C 75 80 

:.eu Asn Pre Leu Lys Ser lie Val Glu Lys Ser lie Leu Leu Thr Glu 
85 9C 5r 

10 Gin Ala Leu Ala Lys Ala Gly Lys Gly Met His Gly Gly Val Pro Gly 
100 105 lie 

Gly Lys Gin Phe lie Glu Asn Gly Ser Giu Phe Ala Gin Lys Leu Leu 
115 12C 125 

'^ys Lys Phe Ser Leu Leu Lys Pre Trp Ala Xaa 
130 135 



15 



20 



40 



55 



(2) INFORKATIOM FOR SEQ ID NO: 16j 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 8 amino acids 
25 (B) TYPE: arrdno acid 

(D) TOPOLOGY: linear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 161. 

Met Leu Gly Cys Gly lie Pro Ala Leu Gly Leu Leu Leu Leu Leu Gin 
30 1 5 10 15 

Gly Ser Ala Asp Gly Asn Gly lie Gin Gly Phe Phe Tyr Pro Trp Ser 
20 25 3C 

35 Cys Glu Gly Asp lie Trp Asp Arc Glu Ser Cys Gly Gly Gin Ala Ala 
35 40 45 



lie Asp Ser Pro Asn Leu Cys Leu Arg Leu Arg Cys Cys Tyr Arg Asn 
50 5^ 6C 

Gly Val Cys Tyr His Gin Arg Pre Asp Glu Asn Val Arg Arg Lys His 

65 70 75 80 



Met Trp Ala Leu Val Trp Thr Cys Ser Gly Leu Leu Leu Leu Ser Cys 
45 65 90 95 

Ser lie Cys Leu Phe Trp Trp Ala Lys Arg Arg Asp Val Leu His Met 

100 105 110 

50 Pro Gly Phe Leu Ala Gly Pro Cys Asp Met Ser Lys Ser Val Ser Leu 
115 120 125 



Leu Ser Lys His Arg Gly Thr Lys Lys Thr Pro Ser Thr Gly Ser Val 

130 135 140 

Pro Val Ala Leu Ser Lys Glu Ser A^g Asp Val Glu Gly Gly Thr Glu 

145 150 155 160 



Gly Glu Gly Thr Glu Glu Gly Glu Glu Thr Glu Gly Glu Glu Glu Glu 
60 165 170 175 
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Asp Xac 



(2) :ktgf:':;-.ticn fcr sEv id nc- 162: 
( i ) secl-e! jce chj-j^.ctkr i st3 c£ : 

10 (A) LeJGTH: 7 2 amine acids 

(E) TYPE: amino acid 
(D) TCP'I.LOGY: linear 
(xi) £ECUE1*^CE EESCF.IPTION: SEQ ID NC : 162: 

15 \^et Glu Ala Val Fr.e Thr VaJ Phe Phe Phe Val Val Val Leu Phe Leu 
'i i IC 15 

Lys Asn Tiir Glu Giy A. a Lys Leu Phe Cy£ Thr Lei: l^rr Pre Ala Ale 
2C 2E 3C 

Ser Ser Gly Gin 5-er G.n Gly Pre Gly Leu Glu Lyr Pro A-p FJer Gin 
3e 4C 4i 



20 



Glu Gy£ lie I lie Asp Pro CyE Ser Tyr Pro lie Ala Leu Gly Ala Gly 
25 5C 55 6C 



30 



rhr Glu Pro Gly Cys Lys lie Xaa 
6S K 



(2) IK^CR^^TliJi; FOR SEQ IE' NC: 163: 



(i) EEQIJEXCE GKARAGTERISTICS : 
35 (A) LENGTH: 67 ajr.inc acidf 

(E) TYPE: air.inC' acid 
(D) TOPOLOGY: lineal 
(XI) EE;UX:CCE description: SEQ ID NO: ]6:-: 

40 Met Trp Phe T-yr Phe Leu Ser Val Ser Phe Pro Leu Leu Pro Val Xaa 
1 I IC 15 

Ala Pre. Xaa Pro Pre Pro Ala Pro Thr Thr l^eu Cys Leu Leu Leu Phe 
2r 25 30 

45 

Leu Gly Xaa Leu Tyr Asn Eer Thr CyE lie His Cys Val Hie Thr Thr 
3i 4C 45 

Eer Xaa Tlnr Gin Ar.n Frc T^ir Ala Asn Thr Leu Lys Lys Lys Lys Lys 
50 50 5^ £C 

Asn Trp Gly 
65 

55 

(2) INFORMATION FOR SEQ ID NC : 164: 

(i) £ecl'e::ce characteristics: 

60 (A) LETCGTH: 155 ar^.mo acids 
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297 



(E) T^'PE: arrdno acid 
{D) TCPOLOGY: linear 
(xi) SE';-'JE:aCE DESCRIPTION: SEQ ID KO : 164: 

Met Gly Phe Gly Ala Thr Leu Ala Val Gly Leu Thr He Phe Val Leu 
1 r IC IE 

Ser Val Val Thr He He He Cys Phe Thr Cys Ser Cys Cys Cy^s Leu 
2C 25 30 

Tyr Ly£ Thr Cys Arg Arg Pre Arg Pro Val Val Thr Thr Thr Thr Ser 
35 40 4b 

Thr Thr Val Val His Ala Pro Tyr Pro Gin Pro Pro Ser Val Pro Pro 
15 50 55 6C 

Ser Tyr Pro Gly Pro Ser Tyr Gin Gly Tyr His Thr Met Pro Pro Gin 
65 70 It 80 

20 Pre Gly Met Pro Ala Ala Pro Z^rr Pro Met Gin T\^r Pro Pro Pro Tyr 

£^ 90 91 

Pro Ala Gin Pre; Met Gly Pro Pro Ala Tyr His Glu Thr Leu Ala Gly 
100 105 110 

Glu Gin Pro Arg Pro Thr Pro Pro Ala Ser Leu Leu Thr Thr Arg Pro 
115 120 I2b 



25 



Thr Trp Met Pro Arg Arg Arg Pro Ser Glu His Ser Leu Ala Ser Leu 
30 130 135 140 



35 



50 



Ala Ala Thr Trp Leu Cys Cys Val Cys Ala Xae 
145 15C 15^ 



(2) INFORMATION FOR SEQ ID NO: 165: 



(i) SEQUENCE CHARACTERISTICS: 
40 (A) LEMGTH: 104 amino acid? 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 65: 

45 Met He He Leu Val Phe He Ala Phe Phe He Pro Leu Gin Lys Thr 
1 ^ 10 15 

He Gly Lys He Ala Thr Cy^s Leu Glu Leu Arc Ser Ala Ala Leu Gin 
20 25 30 



Ser Thr Gin Ser Gin Glu Glu Phe Lys Leu Glu Asp Leu Lys Lys Leu 
35 40 45 



Glu Pro He Leu Lys Asn He Leu Thr Tyr Asn Lys Glu Phe Pro Phe 

55 50 55 6C 

Asp Val Gin Pro Val Pro Leu Arg Arg He Leu Ala Pro Gly Glu Glu 

65 1[ BO 



60 



Glu Asn Leu Glu Phe Glu Glu Asp Glu Glu Glu Gly Gly Ala Gly Ala 
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Gly Le-j l^eu He Leu Ser Cys >:a£ 



5 



(1) ILTCR-l-.TIOrC FOR SEQ ID NO: lit: 

10 (i) SEC'^JHs^CE CHARACTERISTICS : 

(A) LETnIGTH: 61 aiv^nc cciG5 
(E) TYPE; airino acic 
(D) TOPOLOGY: Imeai 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 166: 

15 

Met Ala Gly T.^r Met Val He Val Va] Val Val Val Val Gly Glu Val 
It K lb 

Val Val Glu Ala G]u Val Va] Val Gin Ala ^^-g Glu Glu Ala Gly Glu 
20 2C 2i 30 

Glu Glu Gly Ala Arg He He Thr Lyr Gly Val Asn Leu Asn Ser Ht 
}L 4C 45 

25 Ser Ser Met Glu Val He Ser He He He Leu Asp Leu Asp Arg Glu 
5C 5b 6C 

Asp He Tnr Leu Val Glu Ala Thr Glu Pre T\rr He Leu Leu Glu Leu 

6b */c 'i ec 



30 



35 



Lys 



(2) l\T^CRKiATION FOR SEQ ID NO: 161 



ii] SEQLTENCE CPiARACTERISTlCS : 

(A: LENGTH: 93 arr-ino ac:dJ 
40 (E) TYPE: arr.mo acic 

(D) TOPOLOGY: Imea: 
( X i ; S EQ'JENCE DESCR I ?T I OK : SEQ ID \^0 : 167: 

Met Ser Phe Ser Phe He He Phe Leu Leu Leu Val Cys Gin Glu He 
45 1 b K lb 

Thr Phe Cys Met Ser T\a Gly Asp Ala Val Asn Cys Phe Ser Glu Cy^ 

2C " 2: 30 

50 Phe Ser A?:n Leu Gin Thr He Tyi: He Ser Cys Leu Gin His Ala Va: 
3b 4C 4b 

Cys Lys His Ser Val He Trp Ser He Gin Leu Phe Val Arg Ala Leu 
5C 5b 6C 



55 



Pro He Ser Lys Cys Ala Glu Leu Ser He Asp Gly He Phe Arg Se: 
6b "^0 7^ 8C 



Phe His Glu Asn Trp Lys Cys Ser Trp Val Ala Pre Tn: 

60 Pb 9c 
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(2) IKTCRI-IATIOK FOR SEQ ZD NO; 16fc: 

5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LET^IGTH: 5 8 aniino acid? 
( E ) TYPE : amino ac i c 
(D) TOPOLOGY: Imeai 
10 (xi) SEC^JENCE DESCRIPTION: SEQ ID NO: 168: 

Met Giy Trp Ser Ala Gly Leu Leu Phe Leu Leu lie Leu Tyr Leu Pre 

15 Val Pro Gly Trp Met Glu Arg Glu Asp Gly Glu Thr Gly Kis Leu Sei 
2C 21 30 



20 



25 



45 



Pro Gin Ala Pre Gly Arg Glu Tyr Arg Gly Phe Tyr Ser Val Pro Pre 
35 4C 45 

Asp Tyr Val Trp Leu Arg Asp Ser Pre Xae 
5C 55 



(2) INFORMATION FOR SEQ ID NO: 169: 



{i) SEQTJENCE CHARACTERISTICS: 

(A) LENGTH: 232 amino acid£ 
30 (E) TYPE: amino acic 

(D) TOPOLOGY : linear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 169: 

Met Ala Thr Leu Trp Gly Gly Leu Leu Arg Leu Gly Ser Leu Leu Sei 
35 1 5 IC 15 

Leu Ser Cys Leu Ala Leu Ser Val Leu Leu Leu Ala His Cys Gin Thi 
20 2e 30 

40 Pro Pro Arg lie Ser Arg Met Ser Asp Val Asn Val Ser Ala Leu Pre 
3 5 40 45 

He Lys Lys Asn Ser Gly His He Tyr Asn Lys Asn He Ser Gin Ly? 
50 55 60 



Asp Cys Asp Cys Leu His Val Val Glu Pro Met Pro Val Arg Gly Pre 
65 70 7E 8C 



Asp Val Glu Ala Tyr Cys Leu Arc Cys Glu Cys Lys Tyr Glu Glu Arc 

50 85 9C 95 

Ser Ser Val Thr He Lys Val Thr He He He Tyr Leu Ser He Leu 

IOC 10^ 110 

55 Gly Leu Leu Leu Leu Tyr Met Val Tyr Leu Thr Leu Val Glu Pro lie 

11^ 12C 125 



Leu Lys Arg Arg Leu Phe Gly Kis Ala Gin Leu He Gin Ser Asp Asj 
130 135 14C 



60 
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Asp lae G^y Arr Gin 7: c P^.e Air. Arn Ala Hi£ Asp Val Leu Aic 

14i 25C 15i 16C 

Arc Sli Arc Se: Arc Ala kyr. Val Leu Asn Lys Val Glu Tyr Gly Tru 
5 16b i7C r/r 

Ala Ale Leu Glu Ala Ser Ser Pre Ara Ala Ala Lys Ser Leu Ser Leu 
18C lh[ 19C 

10 Thr G^y Ket. Leu Ser Ser Ala Aft. Irp Gly He Glu Phe Lys Val Th: 
195 20C 205 

Arc Ly£ Lys Gin Ala Asp Asn Lrp Lys Gly Thr Asp Trp Val Leu Leu 
21( 21E 22C 

15 

Gly Phe He Leu He Pro Cys Xac 

22: 23C 



20 

(2) :LT0K:^.T:0N for SEQ id NG: 17C: 

(i) SEC'UENCE CHARACTERISTICS: 

(A) LENGTH: 72 amanc acids 
25 (B) TYPE: amino acic 

(D) TOPOLOGY: lineai 
(XI ) SEQUENCE DESCRIPTION: SEQ ID NO: 170: 

Me^ Ser Ala He Phe Asn Phe Gin Ser Leu Leu Thr Val He Leu Leu 
30 2 5 IC 1^ 

Leu He Cys Thr Cys Ala T>Tr He Arg Ser Leu Ala Pro Ser Leu Leu 
2C 2: 3C 

35 Asp Arg Asn Lys Thr Gly Leu Leu Gly He Phe Trp Lys Cys Ala Arc 
35 4C 45 

He Gly Giu Ai g Lys Ser Pre Tyr Val Ala Val Cys Cys He Vai Ke* 
5C 55 60 

40 

Ala Phe Ser He Leu Phe He Gin 

ee. 70 



45 

[2} iNTOFJ'lATION FOR SEQ ID ND: 171 . 

(i) SEOm^CE CHT-J^ArTERI ST I CS : 

(A) LETsJGTH: 65 airanc acias 
50 (B) TYPE: ammo acic 

(D) TOPOLOGY: lineai 
(xi) SLOOELNCE LHSCRIPTION: SEQ ID NO: 171: 

Met Gly Thr Phe Ser Leu Ser Leu Pne Gly Leu Met Gly Vai Ala Pne 
55 1 5 10 15 

Gly Met Asn Lc?u Glu Ser Ser Leu Glu Glu Asp His Arg He Phe Trp 
20 25 3C 

60 Leu He Thr Gly He Met Pne Met Gly Ser Gly Leu He Trp Arg Arc 
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3^ 



4C 



4r 



Le-u Leu Ser Phe Leu Gly Arc Gin Leu Glu Ala Pre Leu Pre Pro Met 
5C 5^ 6C 



Va: 



10 



30 



(2) ::vFORMATION FOR SEQ ID NO: 172: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 5 airano acids 
15 (B) TYPE: amino acic 

(D) TOPOLOGY: linear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 172: 

Met Tyr Lys Gly Lys Leu Val lie Val Leu lie Leu Leu Leu Leu Pre 

20 1 5 10 1^ 

Ser His Phe Met Phe Leu Thr Gin Cys Lys Glu lie Lys His Asn Leu 
20 2b 3C 

25 Lys Lys Asn Met Ser Leu Leu Leu Phe Thr lie Lys Ser Trp Leu Tyr 
35 4C 4^ 



Ser Ala Ser Leu Gly lie Leu Tyr Asn Trp Gin K^s Leu Thr Ala Gin 
5C 5^ 6C 

Val Asp Gin Cys Thr Ser Leu lie Leu lie His 
6^ 7C 75 



35 

(2) INFORMATION FOR SEQ ID NO: 173: 

(i) SEQUENCE CHARACTERISTICS: 

iA) LENGTH: 334 amano acias 
40 (B) TYPE: amino acic 

(D) TOPOLOGY: 1 linear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 173: 

Met Val Gly His Glu Met Ala Ser Xaa Ser Ser Asn Thr Ser Leu Pre 
45 : 5 10 IE 

Phe Ser Asn Met Gly Asn Pro Met Asn Thr Thr Gin Leu Gly Lys Ser 

20 2t 3C 

50 Leu Phe Gin Trp Gin Val Glu Gin Glu Glu Ser Lys Leu Ala Asn lie 
35 40 45 

Ser Gin Asp Gin Phe Leu Ser Lys Asp Ala Asp Gly Asp Thr Phe Leu 
50 5^ 60 

55 

His He Ala Val Ala Gin Gly Arg Arg Ala Leu Ser Tyr Val Leu Ala 
65 7( 75 80 



Arg Lys Met Asn Ala Leu His Met Leu Asp He Lys Glu His Asn GJy 
60 85 90 95 
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25 



40 



?o: 



Gin Ser Ala Phe Gin V&l Ale Vol Ala A' a P-^n Gin His Leu Tie Va] 
IOC lOS 

Gin Asp Leu Val Asn He Gly Ala Gin Val Asn Thr Thr Asp Cys Trp 
lib 12C 121 

Gly Arg Thr Pre Leu Hi? Val Oys Ala Glu Lys Gly His Ser Gin Val 

13C 131 14( 

Leu Gin Ala He Gin Lys Gly Ala Val Gly Ser Asn Gin Phe Val Asp 

14^ 15C 15t 16C 



Leu Glu Ala Thr Asn T-^t: Asp Gly Leu Thr Pro Leu His Cys Ala Val 
15 16r :7C 175 

He Ala His ^-^sn Ala Val Val His Glu Leu Gin Arc Asn Gin Gin Pre 
18C 185 19C 

20 His Ser Pre Glu Val Gin Glu Leu Leu Leu Lys Asn Lys Ser Leu Val 
19^ 20C 2Ci 



Asp Thr He Lys Cys Leu He Gin Met Gly Ala Ala Val Glu Ala Lys 
21C 2H 22C 

Asp Arg Ly^ Ser Gly Arc Thr Ala Leu His Leu Ala Ala Glu Glu Ale 
225 23C 23t 240 



Asn Leu Glu Leu He Arc Leu Phe Leu Glu Leu Pro Ser Gys Leu Ser 
30 ^ 24: 25C 255 

Phe Val Asn Ala Lys Ala Tyr Asn Gly Asn Thr Ala Leu His Val Ale 
26C ^ 261 27C 

35 Ala Ser Leu Gin Tyr Arg Leu Thr Gin Leu Asp Ala Val Arg Leu Leu 
275 280 28^ 



Met Arg Lys Gly Ala Asp Pro Ser Thr Arg Asn Leu Glu Asn Glu Gin 
290 295 3CC 

Pro Val His Leu Val Pro Asp Gly Pro Val Gly Glu Gin He Arg Arg 
305 31C 315 320 



He Leu Lys Gly Lys Ser He Gin Gin Arg Ala Pro Pro Tyr 
45 32: 330 



(2) INFCRyiATION FOR SEQ ID NO: 174: 



50 



(i) SEC'JE-'^JCE CHAFACTERISTICS : 

(A) LENGTH: 196 amino acids 

(B) TYPE: a^Tlno acid 
(D) TOPOLOGY: linear 

55 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 174: 

Met Asp Ala Arg Trp Trp Ala Val Val Val Leu Ala Ala Phe Pro Se- 
1 ^ IC 1^ 

60 Leu Gly Ala Gly Gly Glu Thr Pro Glu Ala Pro Pro Glu Ser Trp Thr 
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2C 25 3C 

Gin Leu Trp Phe Piie Arc Phe Vai Vol Asr. Ala Ala Gly T)f'r Ala Ser 

3b 40 4^ 

Phe Ket Val Pro Gly Tyr Leu Leu Val Gin l^yn: Phe Arg Arg Lys Asn 

5C 55 6; 

T>t: Leu Glu 1'iir Gly Aic Gly Leu Cj^'£ Phe Pro Leu Val Lys Ala Cys 

10 65 '/I 80 

Val Phe Gly Asn Glu Pre Lys Ala Ser Asp Glu Val Pro Leu Ala Pro 

9C 95 

15 Arg Thjr Glu Ala Ala Glu Th^ Thr Pro Met Trp Gin Ala Leu Lys Leu 

IOC 105 110 

Leu Phe Cys Ala Thjr Gly Leu Gin Val Ser Tyr Leu Thr Trp Gly Val 

115 120 125 

Leu Gin Glu Arg Val Ket Th^ Arg Ser Tyr Gly Ala Thr Ala Thr Ser 

130 135 14C 



20 



Pro Gly Glu Arg Phe Thr Asp Ser Gin Phe Leu Val Leu Met Asn Arg 

25 145 150 155 160 

Val Leu Ala Leu He Val Ala Gly Leu Ser Cys Val Leu Cys Lys Gin 

16^ 17C 175 

30 Pro Arg His Gly Ala Pro Ket Tyr Arg Tyr Ser Phe Cys Gin Pro Val 

18C 185 190 



Gin Cys Ala Xaa 
195 



35 



(2) INFOP^KATIOK FOR SEQ ID NO: 17b: 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 265 amino acids 
(E) TYPE: amino acid 
(D) TCPCLOGY: linear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO; 17b: 



45 



Met Ser Asp Leu Leu Leu Leu Gly Leu He Gly Gly Leu Thr Leu Leu 
IE 10 15 



Leu Leu Leu Thr Leu Leu Ala Phe Ala Gly Tyr Ser Gly Leu Leu Ala 
50 20 25 30 

Gly Val Glu Val Ser Ala Gly Ser Pro Pro He Arg Asn Val Thr Val 
35 40 45 

55 Ala Tyr Lys Phe His Met Gly Leu Tyr Gly Glu Thr Gly Arg Leu Phe 

50 55 6C 



60 



Thx Glu Ser Cys Ser lae Ser Pro Lys Leu Arg Ser He Ala Val Tyr 
65 7C 7! eO 



wo 98/39446 



PCTAl>98/04482 



3fK 



".jT Asp hFn Pre His Met Val Pre Pre Asp Lys Cys Arc Oys Ala Va- 

5C 9i 

Gi\' 5er He Leu Ser Glu Gly 02^ G}u Ser Pre Ser Pre Glu Lej lie 

5 io( lie 

Asp Leu Gin lys Phe Gly Phe Lys Val Phe Ser Phe Pre Glu Pre 

lae 12C 12i 

10 Ser His V&l Val Thr Aia Thr Phe Pre Leu Thr Pro Pro Phe Cys Pre 
13C 135 14C 

He Trp Leu Giy T^n: Pre Pro Cys Pre Ser Cys Leu Gly Kis Leu His 
14t ISO 15^ 16C 

Gin Gly Ala Giu Ale Val Cys Leu Ser Ser Ala Gly Asp Leu Pro Gl\' 
lit In 175 



15 



Ara Pre Glu Ser lie Ser Cys Ala His Trp His Giy Gin Gly Asp Phe 
20 ^ 18C 185 190 

'Lyr Val Ire Glu Met Lys Glu Thr Glu Trp Lys Trp Arg Gly Leu Va: 
19^ 200 205 

25 Glu Ala lie Asp Tnr Gin Val Asp Gly Thr Gly Ala Asp Thr Met Se: 
21C 215 220 

Asp Thr Ser Ser Val Ser Leu Glu Val Ser Pre Gly Ser Arc Glu Th: 
225 23C ir- 24C 

30 

Ser Ala Ala Thr Leu Ser Pro Gly Ala Ser Ser Arg Gly Trp Asp Asp 
245 25C 255 

Gly Asp Thr Ara Ser Glu His Ser Xac 
35 26C 265 



(2) 1KF0RMAT20N FOR SEQ ID NO: lit: 

40 

(i) SEQL^CE CHARACTERISTICS: 

(A) LENGTH: 138 amino acid^ 

(B) TYPE: air.mo acic 
(D) TC'POLOGY: lineai 

45 (xi) SEQUENCE DESCRIPTION: SEQ ID NC : lit: 

Met Ala Gin Leu Phe Leu Pro Leu Leu Ala Ala Leu Val Leu Ala Glr. 
1 ^ iC 15 

50 Ala Pro Ala Ala Leu Ala Asp Val Leu Glu Gly Asp Ser Ser Glu hsy 

2C 2e 30 

Arg Ala Phe A-g Val /urg He Ala Gly Asp Ala Pro Leu Gin Gly Va: 
3^ 40 45 

55 

Leu Gly Gly Ala Leu Thr He Pro Cys His Val His Tyr Leu Arg Pre 

5C 55 60 

Pro Pro Ser Ajra Arc Ala Val Leu Gly Ser Pre Arg Val Lys Trp Thi 
60 65 ^ 70 7e 80 
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Fhe Leu Scr Arc Gly Arg Glu Ala Glu Val Leu Val Ala Arg Gly Va] 
&^ 9C 9^ 

5 Arg Val Lye Val A^n Glu Ala Tyr Arg Phe Arg Val Ala Leu Pro Ale 

IOC lot lie 

Tv-r Pre Ala Ser Leu Thr Asp Val Ser Pre Gly Ala Glu Arg Ala Ale 
11'- 120 12t 

Pro Gin Arg Leu Arg Tyr Leu Ser Leu Xa^ 
130 " 13b 



10 



15 



35 



50 



(2) IMPORTATION FOR SEQ ID NO: 177: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 179 amino acids 
20 (E) TYPE: amino acic 

(D) TOPOLOGY: linear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 177: 

Met Pro Ala Leu Arg Pro Ala Leu Leu Trp Ala Leu Leu Ala Leu Trp 
25 1 t IC IS 

Leu Cys Cys Ala Thr Pre Ala His Ala Leu Gin Cys Arg Asp Gly Tyi 
2C 2i 30 

30 Glu Pre Cys Val Asn Glu Gly Met Cys Val Thr T^^r Kis Asn Gly Thi 
3b 40 4b 

Gly Tyr Cys L^'S Gly Prc^ Glu Gly Phe Leu Gly Glu Tyr Cys Gin Ha£ 
50 55 60 



Arg Asp Pro O^'s Glu Lys Asn Arg C^i^s Gin Asn Gly Gly Thr Cys Va: 
65 70 7i 80 



Ala Gin Ala Met Leu Gly Lys Ala Thr Cys Arg Cys Ala Ser Gly Phe 
40 85 90 9b 

Thr Gly Glu Asp Cys Gin Tyr Ser Thr Ser His Pro Cys Phe Val Sei 
IOC 10b 110 

45 Arg Pro Cys Leu Asn Gly Gly Thr Cys His Met Leu Ser Arg Asp Th^ 
HE 120 12b 

Tyr Glu Cys T]-^ Cys Gin Val Gly Phe Thr Gly Lys Glu Cys Gin Trp 
130 13b 14C 



Thr Asp Ala Cys Leu Ser His Pro Cys Ala Asn Gly Ser Thr Cys Thr 
145 150 Ib^ 160 



Thr Val Ala Asn His Phe Leu Gin Met Pro His Arg Leu His Arg Ala 
55 let 17C 17b 

Glu Val Xac. 



60 
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c ) : c ^^yj-r. i m for sec : c ^'G : : 7 : 

5 (A) LENGTH: 15^ arr.inc acidi 

{ E ) TYPE 1 nc &c i c. 
(D) TCPOLOGY: Iiriea: 

(XI ;. £l:,-je:]ce :;escf.:ftic:c: eec in nc: i7e: 

10 Met Tr.r ;-^g Gly Gly Pre Giy Gly A: c Pre Gly Leu Pro GJn Pre Pre 

: b ic 

Pre Leu Leu Leu Leu Leu Leu Leu Pre Leu Leu Leu Val Thr Ala Glu 
2C 2i 3C 



15 



Pre Pre Ly- Pre Ala Gly Val Tyr Ala Thr Ala Tyr Trp Met Pre 

3L 4( 4^ 



A:a Glu LyF Thr Val Gin Val Lyr hrn Val Met Asp Lys A^n Gly A-r 

20 6C 

h±o Tyr Gly Phe Tyer Asn Am ?er Val Ly- Thr Thr Gly Trp Gly 11* 
ee ' 7C It PC 

25 Leu Glu lie Arg Ala Gly Tyr Gly £er Gin Thr Leu Ser Asn Glu lit 
85 90 5i 

lie Met Phe Val Ala Gly Phe Leu Glu Gly Tyr Leu lie Ala Pre Hii 
IOC IC: IK 



30 



Met A^ri Asp Hi£ Tyr Thr A?n Leu lyr Pre Gin Leu lie Thr Lys Pre 
115 12C 12b 



Ser He Met Asf Lys Val Gin Asp Phe Met Glu Lys Gin Asp Lys Va^ 
35 ' 13C 135 UC 



40 



Asp I're Glu hys Tyr Gin Arg He Gin A^p Xa 
145 15C H 



(2) irOFC'RMA.TlON FOR SEQ ID NO: 179: 



(:} sequence CPT^CTERI STICF 
45 (A) LENGTH: 2 9b ammo acia£. 

(B) TYPE: amino acic 

(D) TOPOLOGY: linea; 
ix:) SEvUEI^CE LESCRl PTIC:^ : fEQ ID KG: 17 9: 

50 Met Leu Gin Gly Pro Gly Ser Leu Leu Leu Leu Phe Leu Ala Ser H:5 

: 5 ic H 

Cys Cys Leu Gly Ser Ala Arg Gly Leu Phe Leu Phe Gly Gin Pro As: 
20 H 3C 

55 

Phe Ser Tyr Lys Au^g Xaa Asn Cys Lys Pro lie Pro Val Asn Leu Gin 
Leu Oys His Gly He Glu Tyr Gin Asn Met Arg Leu Pro Asn Leu :.eu 

60 5c 55 ec 
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307 



Gly His Glu Thr Met Lys Glu Val Leu Glu Gin Ala Gly Ala Trp lie 

el ^ ^ 7c 75 ec 

S F-c Leu Val Met Lys Gin Cys His Pre Asp Thr Lys Lys Phe Leu Cys 

8- 90 9b 

Ser Leu Phe Ala Frc Val O/s Leu Asp A^p Leu Asp Glu Thr lie Gin 
lOC 10^. 1-^ 

10 

Pre Cys His Ser Leu Cys Val Gin Val Lys Asp Arg Cys Ala Pro Va. 
115 12C 12E 

Met Ser Ala Phe Gly Phe Pre Trp Pro Asp Met Leu Glu Cys Asp Arg 
15 13C 13i 

Phe Pro Gin Asp Asn Asp Leu C^^^s lie Pro Leu Ala Ser Ser Asp His 
145 ISO 1S5 160 

20 Leu Leu Pro Ala Thr Glu G^u Ala Pro Lys Val Cys Glu Ala Cys Lys 

16^ 17C i7e 

Asn Lys Asn Asp Asp Asp Asn Asp lie Met Glu Thr Leu Cys Lys Asn 
18C 185 

Asp Phe Ala Leu Lys He Lys Val Lys Glu He Thr Tyr He Asn Arc 
195 20C 2C^ 



25 



Asp Thr Lys He He Leu Glu Thr Lys Ser Lys Thr He Tyr Lys Leu 
30 210 21i 220 

Asn Gly Val Ser Glu Arg Asp Leu Lys Lys Ser Val Leu Trp Leu Ly? 

22i 230 23^ 240 

35 Asp Ser Leu Gin Cys Thr Cys Glu Glu Met Asn Asp He Asn Ala Pre 

24t 250 2St 



40 



T\^ Leu Val Met Gly Gin Lys Gin Gly Gly Glu Leu Val He Thr Ser 
260 265 27C 

Val Lys Arg Trp Gin Lys Gly Gin Arg Glu Phe Lys Arg He Ser Arc 
275 28C 2Bi 



Ser He Arg Lys Leu Gin CyF 
45 290 291 



50 



(2) INFORMATION FOR SEQ ID NO : 180: 



(i) SEQUFLNCE CHARACTERISTICS: 

(A) LE^3GTH: 256 amino aoids 

(B) TYPE: arrdno acid 
(D) TOPOLOGY: linear 

55 (XI) SEQUENCE DESCRIPTION: SEQ ID NO: 180: 

Met Arg Pre Ala AJa Leu Ara Gly Ala Leu Leu Gly Cys Leu Cys Leu 
2^5 IC 

60 Ala Leu Leu Cys Leu Gly G}y Ala Asp Lys Arg Leu I^g Asp Asn His 
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Glu Trp Lys LvE Leu I^t Ket V^il Gin His Trp Pre Glu Thr Vel Cy^- 
3^ 4C 4t 

Glu Lys lie Gin Asn A.^p C\'s -^-Jr c A£p Pre Pre /Vp T^'r Trp Thr lie 

5C 5^ ec 

His Gly Leu Trp Pre A£p Lys ?er Glu Gly Cy? Am Arc Ser Trp Pre 
10 65 ^/C li 6C 

Fhe A£n Leu Glu Glu He Lys Asp Leu Leu Pre Glu Ket f-jrg Ala Tyr 

9C 95 

1? Trp Pre Asp Val lie His Ser Phe Pre Asn Arc Ser Arc Phe Trp Lys 
IOC 105 lie 

His Glu Trp Glu Ly^ His Gly Thr C>'s Ala Ala Gin Val Asp Ala Leu 
lib 120 12: 

20 

Asn Ser Gin Lys Lys Zyr Pne C-ly Arc Ser Leu Glu Leu Tyr Arc Glu 
13C 13^ i4C 

Leu Asp Leu ^^^^n Ser Val Leu Leu Lys Leu Gly lie Lys Pro Ser lie 
25 145 15C 155 160 

Asn T>'r Tyr Gin Val Ala Asp Phe Lys Asp Ala Leu Ala Arg Val Tyr 
IC-^ 17C 175 

30 Gly Val He Pre Lys He Gin Cys Leu Pro Pre Ser Gin Asp Glu Glu 
18C 1&5 19C 

Val Gin Th^ He Gly Gin He Glu Leu Cys Leu Thr Lys Gin Asp Glr. 
19'^ 20C 2Ci 

35 

Gin Leu Gin Asn Cys Thr Glu Pro Gly Glu Gin Pro Ser Pro Lys Gin 
21C 21^ 22C 

Glu Val Trp Leu Aia A.sn Gly Ala Ala Glu Ser Arg Gly :;-.eu Arg Val 
40 225 23( 23^ 240 

Cys Glu Asp Gly Pre Val Phe Tyr Pro Pro Pro Lys Lys Thr Lys His 
2^1: 250 255 

45 



50 (2) INFORMATION FOR SEQ ID NO: 181: 

(i) SEQL^CE CHAJ^ACTERISTICS : 

(A) LETnJGTH: 324 ainino acio^ 
(E) T/PE: amino acid 
55 (D) TOPOLOGY: lineai 

(xi) SEQUENTE LESCRIPTION: SEQ ID NO: 161 



60 



Met Ala Pro Leu Leu Leu Gin Leu Ala Val Leu Gly Ala Ala Leu Ala 
15 IC 15 



wo 98/39446 



Pn7l>98/(I448: 



Ala Ala Ala Leu Val Leu lie Ser lie Val Ala Phe Thr Thr Ala Thr 
2C 21 5C 

Lys Met Pre Ala Leu His Ara His Glu Glu Glu Ly- ?ne Phe Leu Asn 
^ ^ 35 4C 4i 

Ala Lys Gly Glr. Lys Glu Thr Leu Pre Ser He Trp Asp Ser Pro Thr 
5C 

10 Lys Gin Leu Ser Val Val Val Pre Ser Tyr Asn Glu Glu Lys Arg Leu 

ei 



1? 



45 



Pro Val Met Met Asp Glu Ala Leu Ser Tyr Leu Glu Lys Arg Gin Lys 

el 9C 95 

Arc Asp Pro Ala Phe Thr T\^ Glu Val He Val Val Asp Asp Gly Ser 
IOC 10^ 



Lys Asp Gin Thr Ser Lys Val Ala Phe Lys Tyr Cys Gin Lys Tyr Gly 
20 ^ 115 12C 125 

Ser Asp Lys Val Arc Val He Thr Leu Val Lys Asn Arg Gly Lys Gly 
13C 135 14C 

25 Gly Ala He Arc Met Gly He Phe Ser Ser Arg Gly Glu Lys He Leu 
145 155 16C 

Met Ala Asp Ala Asp Gly Ala Thr Lys Phe Pro Asp Val Glu Lys Leu 
le^ 170 175 

30 

Glu Lys Gly Leu Asn Asp Leu Gin Pre Trp Pro Asn Gin Met Ala He 
18C 185 19C 

Ala Cys Gly Ser A^g Ale His Leu Glu Lys Glu Ser He Ala Gin Arg 
35 195 20G 205 

Ser Tyr Phe Arg Thr Leu Leu Met lyr Gly Phe His Phe Leu Val Trp 
210 215 22C 

40 Phe Leu Cys Val Lys Gly He Arg Asp Thr Gin Cys Gly Phe Lys Leu 
225 23C 235 240 

Phe Thr Arc Glu Ala Ala Ser Arg Thr Phe Ser Ser Leu His Val Glu 
245 250 255 

Arg Trp Ala Phe Asp Val Glu Leu Leu Tyr He Ala Gin Phe Phe Lys 
26r 265 27C 



He Pro He Ala Glu He Ala Val Asn Trp Thr Glu He Glu Gly Ser 
50 275 28C 28^ 

Lys Leu Val Pro Phe Trp Ser Trp Leu Gin Met Gly Lys Asp Leu Leu 
29C 295 3C( 

55 Phe He Arg Leu Arc Tyr Leu Thr Gly Ala Trp Arg Leu Glu Gin Thr 

305 3:( 5- 320 



Arg Lys Met Asn 



60 
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10 



20 



35 



C) ::cfcf^iat:gk for se: id no: ieI: 

(1) SEV'Jr?:CE CHAFACTERISTZCS : 

(A) LE^CGTH: 47 a^xinc ccic^ 

(E) Ti'PE : arr.mc acic 

(C) TC PC LOGY: imeai 
(xi) SLC'JIINCF EESCF.IPTION: SEC NC : J 62: 

Met Asp He Oys Phe Phe His Tyr Va} Leu Leu Phe Phe Leu Val Arc 

1 I ac It 



Cys Ala Leu Va: Val Leu He Leu Leu O/s Gin Gly Tzj:^ Gly Asn Gl>' 
15 2C 2^ 3C 



Gly Giy Cys Val Gly Arc Val Leu He He Val Phe Ser Ser Val 
5^ 40 4^ 



(2) INFGRKATION FOR SE';^ ID NO: 165: 



(i) SECUETn^CE CHARACTERISTICS: 
25 (A) LENGTH: 93 amino acidf 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 
(XI ) SLQL^NCE DESCRIPTIOK': SEQ ID NC : 183: 

30 Met Ala Ser Leu Gly His He Leu Val Phe Cys Val Gly Leu Leu Thi 
3 r :C lb 

Met Ale Lys Ale Glu Ser Pro Lys Glu His Asp Pro Phe Thr Tyr Asf 
2C 2i 3C 



l\nr Gin Ser Leu Gin He Gly Gly Leu Val He Ala Gly He Leu Phf 
3i 4 0 4 i 



He Leu Giy He Leu He Val Leu Ser Arc A.rG Cys Arg Cys Lys Phf 

40 5C 55 6C 

Asn Gin Gin Gin Ai-g Thr Gly Glu Pre Asp Glu Glu Glu Gly Thr Phe 

65 7C 8C 

45 Aa-g Ser Ser He Arg Arg Leu Ser Thr Arg Arg Ajrg Xaa 



50 (2) :!CFCRMAT:0N for SEQ IE' NC: 1B4: 

(i) SEOUE^^TCE CHARACTERISTICS : 

(A) LENGTH: 168 amino acicr 

(B) TYPE: amino acid 
55 (D) TOKOLOGY: linear 

(xi) SE;;vJE:JCE DESCRIPTION: SEQ ID NO: 184: 

Met Xaa Thr Lys Glu Phe Gly Xaa Gly Arg Ala Val Gin Gin Val Leu 
1 I IC 15 



60 
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Ar.r. Zle Glu Cy£ Leu Arg Asp Fhe Leu Thr Pre Pre Leu Leu Ser Val 

2C 2: 3C 

Arc Phe Arg Tyr Vai Gly Ala Pre Gin Ala Leu Thr Leu Lys Leu Pre 

5 3^ 4C 4t 

Yal Thr Xaa Asn Lys Phe Phe Gin Pre Th^ Glu Met Ala Ala Gin Asr 

bi ^- 6C 

10 Phe Phe Gin Arg Trp Lys Gin Leu Ser Leu Pro Gin Gin Glu Ala Gin 

et 70 7£ 8C 

Lys lie Phe Lys Ala Asn His Pre Met Asp Ala Glu Val Thr Lys Ale 

85 9C 5i 

Lys Leu Leu Gly Phe Gly Ser Ala Leu Leu Asp Asn Val Asp Pro Asn 

IOC lOi 110 



15 



Fro Glu Asn Phe Val Gly Ala Gly lie He Gin Thr Lys Ala Leu Gin 

20 lib 12C 12b 

Val Gly Cys Leu Leu Arg Leu Glu Frc Asn Ala Gin Ala Gin Met Ty: 

13C 135 14C 

25 Arc Leu Thr Leu Arg Thr Ser Lys Glu Pre Val Ser Arc His Leu Cyt 

14^ ISO ISb 16C 



30 



40 



50 



Glu Leu Leu Ala Gin Gin Phe Xac 
165 



(2) ITCFORMATION FOR SEQ ID NO: 185; 

35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 43 ammo acid^ 

(B) TYPE: amino acic 
(D) TOPOLOGY: 1 mea? 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 185: 



Met Phe Tyr Val Leu Ser Val Ser Pre Leu Leu Xaa Phe Leu Ala Cyt 

1 5 IC Ib 



Gly Leu Cys Leu Cys Val Asn T2rp Lys He Ala He Ser Gin Leu Se: 
45 20 2b 30 



Leu Ser Phe Lys Asn Glu Leu Glu Lys Pro Xac 
3^ 4C 



(2) INF'ORI-i^TION FOR SEQ ID NO : Iht : 



(i) SEQUENCE CHARACTERISTICS: 
55 (A) LENGTH: 59 a,^anc acids 

(B) TYPE: a^Tiino acic 

(D) TOPOLOGY: lineai 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1&6 : 



60 



Met Lys Leu Phe Asp Ala Ser Pro TYir Phe Phe Ala Phe Leu Leu Gly 
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: 5 ic 1^. 

Hir He Leu Ala Ket GIu Vcl Leu Ala Trp Leu Leu He Tyr Leu Leu 
2C 11 3C 

Gly :-rc Gly Trp Val Pre Ser A1& Leu Xaa Arc Leu His Pre Gly Hir 
3: 4( 4^ 



Leu Ser GZy Ser Val Leu Val Ser Ale Ala Xae. 

10 bc - 



15 



30 



(2) irCFORT^ATION FOR SEQ ID NO; \hl 



( i ) SEQUENCE CHARA.CTERl PT JC£ : 

(A) LE:^^GTH: IPS' arr.ino acids 

(B) TYPE: aiTLinc acic 
(D) TOPOLOGY: linea: 

20 (xi) EEC'JENCE DESCRIPTION: SEQ ID NO: 1B7: 

Met A^ip Val A.sn He Ala Pre Leu Arc Ala Trp' Asp Asp Phe Phe Pre 
: 5 IC H 

25 Gly Ser Asp Ara Phe Ala Arc Pre Asp Phe Arg Asp He Ser Lys Trp 

20 2e 3C 



A.sri Asn A^c Val Val Ser Am Leu Leu Tyr Tyr Gin Thr Asn T\t Leu 
21 4C 4i 

Val Val Ala Ala Met Met He Ser He Val Gly Phe Leu Ser Pro Phe 
5C 5^ 6C 



Asn Met He Leu Gly Gly He Val Val Val Leu Val Phe Thr Gly Ph» 
35 6^ 70 11 R( 

Val Trp Ala Ala His Asn Lys Asp Val Leu Arg Arg Met Lys Lys Arc 

90 9[ 

40 Tyr Pro Thr Thr Phe Val Met Val Val Met Leu Ala Ser IVr Phe Leu 
100 lOi lie 

He Ser Met Phe Gly Gly Val Met Val Phe Val Phe Gly He Thr Phf 
115 12C 12!: 

45 

Pro Leu Leu Leu Met Phe He Kis Ala Ser Leu Arg Leu Arc Asn Leu 
13C 13^ 140 

Lys A.sn Lys Leu Glu Asn Lys Met Glu Gly He Gly Leu Lys Arg Th: 
50 14: 150 155 160 

Pro Met Gly He Val Leu Asp Ala Leu Glu Gin Gin Glu Glu Gly Hf 
165 17C 17^ 

55 Asn Arg Leu Thr Asp Tyr He Ser Lys Val Lys Glu Xaa 
180 18^ 



60 (2) i:<FORMATION FOR SEQ ID NO : 18& 
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10 



25 



50 



3i: 



( i ) SEQUET^ICE CH/-J^-CTER: STIC£ : 

{A; LET^'GTH: 14 6 anr.inc acidr 

(E) TfPE: arr.ino acid 

(D) TCPGLOG^': linear 
(Xl) SEQUEiaCE DESCRIPTION: SEQ ID NC : lg&- 

Met Phe Leu Thr Arc lie Leu C\'f Pre Thr I^t: He Ala Leu Thr Phe 
: i IC 1^ 

Leu Val Tyr He Val Ala Leu Val Ser Gly Gin Leu Cys Met Glu He 
20 25 3C 



Ala Arg Gly Asn He Phe Fhe Leu Asn Glu Leu Val Thr Thr Phe Cys 

15 ' 3b 4C 4: 

Cys Ser Cys Leu Leu Leu Ser Val Fro Tyr Leu His Pre Gly Phe Phe 

5C 55 6C 

20 Tn-t Ser Ser Leu CyE Lys Cys Cys Phe Val Leu Val Val Leu Ser Arg 

6 5 7C 8C 



He Gly Ser Val Asn Glu Thr Trp Ser Cys Asn Phe Ser He Cys Sei 
e5 90 95 

T^TT Leu He Phe Gly Ser Pre He Phe Thr Ala Val He Pro Lys Arc 
100 lOE lie 



Cys Ala Leu Glu Asp He Gin Asn Asn Pro He Gly Cys Leu Leu Arg 
30 ' 115 12C I2i 

Cys Thr Pro Ala Trp Glu Thr Glu Gly Asp Ser He Ser Lys Lys He 
130 135 14( 

3 5 Li's Lys 
145 



40 C;) INFORMATION FOR SEQ ID NO: 189: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 84 amino acids 

(B) TYPE: arr.ino acid 
45 (D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 189: 

Met Gly Ser Arc Ala Glu Leu Cys Thr Leu Leu Gly Gly Phe Ser Phe 

: ' t 10 15 

L..eu Leu Leu Leu He Pre Gly Glu Gly Ala Lys Gly Gly Ser Leu Arc 
20 25 30 



Glu Ser Gin Gly Val Cys Ser Lys Gin Thr Leu Val Val Pro Leu His 

55 35 40 4^ 

T-yr Asn Glu Ser Tyr Ser Gin Pro Val Tyr Lys Pro Tyr Leu Thr Leu 

50 55 6(' 



60 



Cys Ala Gly Ser Ala Ser Ala Ala Leu Thr Gly Pro Cys Thr Ala Leu 
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6: 



Oys Gly Gly Arc 



ill IITFCRKATIO:: FOR SEQ ID NO: 190: 

10 (i) SLQUngCL CM;^J^CTERIST3CS: 

(A) LENGTH; 58 ajTiinc acidr 
(E) T/PE: air.ino acid 
(D) TCPCLOGY: linear 
(XI ; EEvJE:<Ct DESCRIPTION: SEC ID NC : 15C 



Met Ket Gly Vtl Lpv: Gin Leu Leu H:r He Phe Trp Ala T"yr Leu I If 
1 IC lb 



Leu Ar? Met Ale His Lys Phe He Thr Gly Ly? Leu Val Glu Asp Glu 

20 ' 2C 2b 30 

Arc Ser Tnr Gjy Ly^: Lys Gin Arc Ala Gin Ar'g Gly Arg Leu Gin 

3^ 40 4^ 

25 Leu Gly Glu Glu Gin Arg Ala Gly Pre Xat 

5C 5^ 



30 (2) IKTORMT-.TIOK FOR SEQ ID NO: 191: 

H) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 311 amino acid^ 

(B) TYPE: aT.ino acic 
3^^ (D) TOPOLOGY: lineal 

(xi) SEQUEI\!CE DESCRIPTION: SEQ IDNC: 191: 

Met Arg Arc Leu Va} His Asp Leu Leu Pro Pro Glu Val Cys Ser Leu 
J ' [ IC IE 

Leu Asn Pre Ala Ala He Tyr Ala Asn Asn Glu He Ser Leu Arg Asf 

2( 3C 



40 



Val Glu Val IVr Gly P>jG Asp Tyr Asp Tyr Thr Leu Ala Gin Tyr Ale 

45 3i 40 4i 

Asp Ala Leu His Pro Glu He Phe Ser Thr Ala Ar'g Asp He Leu He 

50 Hu His Tyr Lys Tyr Pre Glu Gly He Arg Lys T\^r Asp Tyr Asn Prr 

6E 7C 1' SC 

Ser Phe Ala He Ar^g Gly Leu His T^t Asp He C.ln Lys Ser Leu Leu 

ei 9C 9^ 

55 

Met Lys He Asp Ala Phe His Tyr Val Gin Leu Gly Thr Ala Tyr Arc 

IOC ICE lie 



Gly Leu Gin Pre Val Pro Asp Glu Glu Val He Glu Leu Tyr Gly Gly 
60 IH 120 12: 
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10 



25 



50 



Thr Gin Kir lie Pre Leu T^-r Gin Mer Ser Gly Phe T\rr Gly Lys Gl:>' 
13C 13^ 14C 

Pre Ser lie Lys Gin Fhe Met Asp lie Phe Ser Leu Pro Glu Met Ala 
14^ 150 15: 16C 

Leu Leu Ser Oys Vtl Val Asp Tyr Phe Leu Gly Hif Ser Leu Glu Phe 
16: 17C lib 

Asp Gin Ale His Leu T>'r Lys Asp Val Thr Asp Ala He Arg Asp Val 
leC 185 190 



His Val Lys Gly Leu Met Tyre Gin Trp He Glu Gin Asp Met Glu Lys 
15 195 20C 205 

Tyr He Leu Arg Gly Asp Glu Thr Phe Ala Val Leu Ser Arg Leu Val 
210 215 22C 

20 Ala His Gly Lys Gin Leu Phe Leu He Thr Asn Ser Pro Phe Ser Phe 

225 23C 23: 24C 



Val Asp Lys Gly Met Arg His Met Val Gly Pro Asp Trp Arg His Sez 
245 25C 255 

Ser Met Trp Ser Leu Ser Arg Gin Thr Ser Pro Ala Ser Ser Leu Thr 
2fC 265 27C 



Gly Ala Ser Phe Xaa Glu Asn Ser Met Arg Arg Ale His Phe Ser Gly 
30 275 28C 285 

Thr Gly Ser Pic Ala Trp Lys Arg Ala Arg Ser He Gly Arg Glu Thr 
290 295 30( 

35 Cys Leu Thr Ser Tyr Ala Xae 

305 310 



40 (2) INFORMATION FOR SEQ ID NO: 192: 

( i ) SEC'JENCE CHARACTERISTICS : 

(A) LENGTH: 318 ammo acioF 

(B) T^PE: ainino acid 
45 (D) TOPOLOGY: linear 

(xi) SEQCEI^CE DESCRIPTION: SEQ ID NO : 192: 

Met Asn Trp Glu Leu Leu Leu Trp Leu Leu Val Leu Cys Ala Leu Leu 

1 5 10 15 

Leu Leu Leu Val Gin Leu Leu Arg Phe Leu Arg Ala Asp Gly Asp Leu 
2 0 2 5 3 0 



Thr Leu Leu Trp Ala Glu Trp Gin Gly Arg Arg Pro Glu Trp Glu Leu 

55 35 40 45 

Thr Asp Met Val Val Trp Val Thr Gly Ala Ser Ser Gly He Gly Glu 

50 35 6C 

60 Glu Leu Ala T^yr Gin Leu Ser Lys Leu Gly Val Ser Leu Val Leu Ser 
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3]f 



7c '/^ fc^^ 

A.c ^-^o Arc Val V.zs Glu Leu Glu ^-jrg Val Lys /-^ g Arc Cys Leu G^u 

^ t cr c c 

s 

A5^n Giy ;-^r Leu Lys GZu Lys Asp Zie Leu Val Leu Pro Leu Asp Leu 

IOC :o: lie 

ThiT AiTp Thr G-y Ser His Glu Ale Ala Thr Lys Ala Val Leu Gin Glu 
10 ^ i:^ l^C 125 

Fhe Gly ;-^c He Asp He Leu Val Asn Asn Gly Gly Met Ser Gin Arc 
13C " 135 14C 

15 Ser Leu Cys KeL Asp Thr Ser Leu Asp Val T^-r Arg Lys Leu He Glu 
145 ^ 15C 15^ 16C 



20 



35 



Leu Asn T/r Leu Gly Thr Val Ser Leu Thr Lys Cys Val Leu Pre Ki^ 

165 17^ 

Ket lie Glu Arc Lys Gin Gly Lys lie Vel Thr Val Asn Ser He Le-^ 

lec 1&^ 19C 



Gly He :je Ser Val Pro Leu Ser He Gly Tyr Cys Ala Ser Lys Ha 5 
25 195 20C 205 

Ala Leu Arc Gly Phe Phe Asn Gly Leu Arc Thr Glu Leu Ala Thr Ty: 
21C ^ 215 22C 

30 Pro Gly He He Val Ser Asn He Cys Pro Gly Pre Val Gin Ser Asr. 
225 23C 23^ 24C 

He Val Glu Asn Ser Leu Ala Gly Glu Val Thr Lys Thr He Gly Asn 
245 25C 25^ 



Asn Gly Asp Gin Ser His Lys Ket Thr Thr Ser Atrg Cys Val Arg Lei 
26C 2ei 270 



Ket Leu He Ser Met Ala I^n Asp Leu Lys Glu Val Trp He Ser Glv. 
40 275 28C 285 

Gin Pre Phe Leu Phe Ser Asn He Phe Val Ala He Kis Ala Asn Leu 
29C 295 30C 

45 Gly Leu Val Asp Asn Gin Gin Asp Gly Glu Glu Lys Asp Xaa 
305 310 31^ 



50 (2) It^ORI^'J^TlON FOR SEg ID NO: 193: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LE2^GTK; 55 arrhno acid^ 
(E) TYPE: amino acic 
55 (D) TOPOLOGY: lineal 

[x:i) SEQUENCE DESCRIPTION: SEQ ID NO: 193: 

Met "^^p Pre Ser Phe Pro Gin Val Arg Val Gly Ser Phe Leu Phe Gly 
1 " 5 IC H 

60 
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lie Leu Fhe Phe Ser Phe Gly Ser Ser Per I.eu Pro Pro Gly Leu Pre 
2 C 2 : 3 C 

Pre frc Ala Ser Leu Leu Cys C\'s Ala Val Gin Tnp- Gly Ala Arg Al£. 
5 3e 4C 45 

Leu Phe Leu Pro Ala 



10 



25 



30 



50 



{2] IKTORI^TION FOR SEQ ID NO: 194: 



(i) SEQL^CE CHAKACTERISTICS : 
15 ( A ) LENGTH : 4 2 airanc a c i df 

(B) TYPE: axrSno acic 

(D) TOPOLOGY: lineal 
(xi) SEQUET^CE DESCRIPTION': SEC ID NO: 194: 

20 Met Leu Val Thr Cy£ Ser Val Cys Cys T\Tr Leu Phe Trp Leu lie Ale 
15 IC 2i 

lie Leu Ala Gin Leu Asn Pro Leu Phe Gly Pro Gin Leu Lys Asn Glu 
2C 25 3C 



ThiT lie Trp T^i: Leu Lys Tyr His Trp Pre 
3.^ 4C 



(2) INFORMATION FOR SEQ ID NO : 195 



(i) SEQUENCE CHARACTERISTICS. 

(A) LENGTH: 102 arr.ino acid£ 
35 (B) TYPE: amino acic 

(D) TOPOLOGY: linear 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 195: 

Met Glu Gly Thr Glu Met Gly Ala Arc Pro Gly Gly His Pro Gin Lys 

40 1 5 ic li 

Trp Ser Phe Leu Trp Ser Leu Ala Leu Trp Leu Pro Leu Ala Leu Se: 
20 25 3C 

45 Val Ser Leu Phe Leu Gly Leu Ser Leu Ser Pro Pro Gin Pro Gly Leu 
35 4C 45 



Ser Leu Trp Cys Thr Leu Ser Tyr Cy^s Cys Glu Gin Trp Lys Phe Ly^ 

5C 5^ 6C 

Gly Thr Pro Ser Pro Ala Leu Leu hsn Leu Gly Thr Gin Pro Lys Ly? 

65 70 75 8C 



Asp Lys Lys Leu Glu Asp Ser lie Ala Thr Gin Leu Arg Glu Leu Pre 
55 65 9C 95 

Glu Lys Asn Ser Asn Xaa 

IOC 



60 
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{i) SE^URNCE CK;-.f^.CTEF.:ST:Cl : 
5 (A) LETxiGTH: At a-.iuc aciciE 

(E) T/PE: air.inc ccic 
(D) TOPOEOGY: j :nea: 
(XI ; EECUrUXE EESCRIPTICX: EEC ^E NO: 196: 

10 Ket Ala Leu Tnr Phe Eeu Leu V^.: Leu Leu Thr Leu Ala Thr Ser Ait. 
: 5 IC 1: 

Kis Giy Cys Thr GZu Thr Ser Asp Ala Gly Arg Ala Ser Thr Gly Giy 
2C 2i 5C 

15 

Pre Gin Arc Thr Ala Ajtc Thr Gin Trp Leu Leu Cys Xa^. 

3^ ^- 



20 

(2) ZKTGRI-IATION FOR SEQ IE NO: a9'"/: 

( i ) S EQUH^IGE CHARACTER I ST 1 C S : 

(A) LENGTH: 35 5 aTanc aciOE 
2t (B) TYPE: o-Tiinc acic 

{D} TOPOLOGY: l:nea: 
(xi) EEQURNCE DESCKIPTiON: SEQ' ID NO : 197: 

Met G]y Pre Ser Thr Pre Leu Leu lie Leu Phe Leu Leu Ser Trp Se: 

30 : s ic 15 

Gly Pre Leu Gin Gly Gin G.n H:s His Leu Val Glu Tyr Met Glu Arc 

2C 2: 3( 

35 Arc Leu Ala Ala Leu Glu Glu Tire Leu Ala Gin Cys Gin Asp Gin Se: 

35 4( 45 

Ser Arc His Ala Ala Glu Leu 7vrg Asp Phe Lys Asn Lys Met Leu Pre 
5C 5: 6C 

40 

Leu Leu Glu Val Ala Glu Lys Glu Arg Glu Ala Leu Arg Thr Glu Ale 
6.^ 7C 75 8: 

Asp Thr He Ser Gly Arc Val Asp Arc Leu Glu Arg Glu Val Asp Ty: 
45 85 90 91 

Leu Giu Thr Gin Asn Pro Ala Leu Pro Cys Val Glu Phe Asp Glu Lys 

IOC ic^. lie 

50 Val Thr Gly Gly Pre Gly Thr Lys Gly L^'S Gly Arg Arc Asn Glu Ly^ 
115 111 125 

Tyi' Asp Met Val Thr Asp Cys Gly Tyi' Thr He Ser Gin Val Arc Ser 
130 13^ 140 

55 

Met Lys He Leu Lys Arg Phe Gly Gly Pro Ala Gly Leu Trp Thu: Lys 
14^ 150 155 16C 

Asp Fro Leu Gly Gin Thr Glu Lys He Tyr Val Leu Asp Gly Thr Gin 
60 165 170 17e 
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10 



3\9 



P^n Asp Tnj Aia Pne Ve.: Fhe Pre Arc Leu Arc Asp Phe Thr Leu Ala 

18C le^ 

Met Ala Ala Arc Lys Ala Ser Arc Val Arg Val Pre Phe Pro Trp Val 
195 2 0C 2Ci 

g:\- Thr Gly Gin Leu Val Ih^r Gly Gly Phe Leu 7yr Phe Ala Arg Arc 
lie 2ie IK 

Pre Pre Gly Arg Pro Gly Gly Gly Gly Glu Ket GIu Asn Thr Leu Gin 
225 23C 235 240 

Leu He Lys Fhe Ki£ Leu Aia Asn Arg Thr Val Val Asp Ser Ser Val 
15 24^ 250 255 

Phe Pre Ala Glu Gly Leu lie Pre Pre Tyr Gly Leu Tr^ Ala Asp Thr 
260 265 27C 

20 Tyr :le Asp Leu Ala Ala Asp Glu Glu Gly Leu Trp Ala Val T^tt Ala 
275 28C 2F: 

Thr Arg Glu Asp Asp Arg His Leu Cys Leu Ala Lys Leu Asp Pro Gin 
29C 295 30C 

Thr Leu Asp Tr^r Glu Gin Gin Trp Asp Thr Pro Cys Pre Arg Glu Asn 
305 31t 31^ 320 



25 



Ala Glu Ala Ala Phe Val He Gys Gly Thr Leu Tyr Val Val Tyr Asn 
30 325 330 335 

Thr Arg Pro Ala Ser Arc Ala Arg He Gin Cys Ser Phe Asp Ala Se> 
34C 345 3SC 

35 Gly Pro Xae 
355 



40 (2) INFORMATION FOR SEQ ID NO: 19&: 

(i) SEQUENCE CKARACTERIETICS: 

(A) LET^^GTH: 74 am:. no acids 

(B) TYPE: ammo acid 
45 (D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1S& 

Ket Val Leu Pro Leu Leu He Phe Val Leu Leu Pro Lys Val Val Asn 

1 5 IC 15 

Thr Ser Asp Pro Asp Met Arg Arg Glu Met Glu Gin Ser Met Asn Met 
20 25 30 



50 



Leu Asn Ser Asn His Glu Leu Pro Asp Val Ser Glu Phe Met Thr Arc 

55 35 4C 4' 

Leu Phe Ser Ser Lys Ser Ser Gly Lys Ser Ser Ser Gly Ser Ser Ly£ 

5C 5^ 6( 



60 



Thr Gly Lys Ser Gly Ala Gly Lys Arg Arc 
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5 i2] Jl^C^yJ-.ZlOK FOR SEC IC NC: 199: 

( i ) SEC'JELNCE CrlAFJ-.CTERI ST I C£ ; 

(A) LHTCGTK: 113 a,T.inc acad.^ 

(Ei TiPE: a.-inc acid 
10 iD) TCPCLOGY: linear 

(xi) SE^JETvCE DESCRIPTION: SEQ ID NC : 199 : 

Met Phe Thr Keri Leu Cy£ lie Asn Gly Thr Thr Pre Arg Pre Leu Pre 
1 [ IC 15 

15 

Val Pro Ser Pic Phe Gly Cys Met lie Phe Phe Phe Phe Lys Asn Pre 
2C 2e 3C 

Trp. LvF Gin Ajc Leu Leu Gin Gly Trp Leu Gly Ala Arc Pre lie Hif 
20 ^ 3^ 4C 4i 

Leu Leu Gly lyr Leu Pre Leu Ser Leu Leu I'rp Cys Pre Phe Pre Leu 

25 Pre Cy£ Ala Arc Cys Ser Val Val Tynr lie Ser Ser Pre Arg His Gly 
et 7C li 8C 

Ala His Ala Pre Ara Asp Met lie Leu Ser Leu Val Leu Ala His Gl\- 
hi 5C 9b 

Ala Leu Tyr Lyr Glu Leu Gly Gly Arg Gly Arc Lys Irp: Glu Pro Se: 
1C( 10^ lie 

Xaa 



30 



40 



(2) INFOF^IATION FCR SEQ ID NO: 200; 

(i) SEQUEINCE CHARACTERISTICS; 

(A) LH<IGTH: 125 amine acidf 
(E) TYPE: amino acid 
(D) TOPOLOGY: linear 
45 (xi) SEOLTL'JCE DESCRIPTION: SEQ ID NO: 200: 

Met Ala Cys Arg Cys Leu Ser Phe Leu Leu Met Gly Thr Phe Leu Ser 

: \ K 1: 

50 Val Ser Gin Thr Val Leu Ala Gin Leu Asp Ala Leu Leu Val Phe Pre 
2( 2E 3C 

Gly Gin Val Ala Gin Leu Ser Cys Thr Leu Ser Pro Gin His Val Th? 
3^ 40 4i 



55 



lie Arg Asp Ty^i Gly Val Ser Trp TV^ Gin Gin Arg Ala Gly Ser Al^ 
5C 5^ 6C 



Pre Arc Tyr Leu Leu Tyr Tyr Arg Ser Glu Glu Asp His His Arg Pre 
60 65 " 7C 1[ 80 
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Ala Asp He Pre Asp Aig Phe Ser Ala Ala Lys Asp Glu Ala His Asn 
t-'. 9C 9t 

5 Ala Cys Val Leu Thu" He Ser Pro Val Gin Pre Glu Asp Asp Ala Asp 

IOC loe lie 

T>-r Tyr Cys Ser Val Gly Tyr Gly Phe Ser Pre 
IH 120 

10 



10 



35 



(2) INFORMATION FOR SEQ NO: 201: 

( i ) SEQUET^CE CHARACTERISTICS : 

(A) LENGTH: 315 amino acidr 

{B) TYPE: amino acid 

(D) TOPOLOGY: linear 
(xi) SECUENCE DESCRIPTION: SEC ID NO: 2C1 : 

Met Ala Gly Gly Ara Cy^s Gly Pro Xea Leu Thr Ala Leu Leu Ala Ale 
i IC 1^ 



Trp He Ala Ala Vel Ala Ala Thr Ala Gly Pro Glu Glu Ala Ala Leu 

25 2C 25 3C 

Pro Pro Glu Gin Ser Arc Val Gin Pro Met Thr Ala Ser Asn Trp Thi 

35 40 4^ 

30 Leu Val Met Glu Gly Glu Trp Met Leu Lys Phe Tyr Ala Pro Trp Cys 

50 55 6C 



50 



Pre Ser Cys Gin Gin Thr Asp Ser Glu Trp Glu Ala Phe Ala Lys Asn 
6^ 7C 1' 80 

Gly Glu He Leu Gin He Ser Val Gly Lys Val Asp Val He Gin Glu 

90 9e 



Pro Gly Leu Ser Gly Arc Phe Phe Val Thr Thr Leu Pro Ala Phe Phe 
40 IOC 105 110 

His Ala Lys Asp Gly He Phe /urg Arg Tyr Arc Gly Pro Gly He Phe 
115 120 125 

45 Glu Asp Leu Gin Asn Tyr He Leu Glu Lys Lys Trp Gin Ser Val Glu 

130 135 14C 



Pro Leu Thr Gly Trp Lys Ser Pro Ala Ser Leu Thr Met Ser Gly Met 

145 150 15: 160 

Ala Gly Leu Phe Ser He Ser Gly Lys He Trp His Leu His Asn Tyr 

16t 17C 175 



Phe Thr Val Thr Leu Gly He Pro Ala Trp Cys Ser Tyr Val Phe Phe 
55 IBC 185 19C 

Val He Ala Thr Leu Val Phe Gly Leu Phe Met Gly Leu Val Leu Val 
19^ 200 2Ct 



60 Val He Ser Glu Cys Phe Tyr Val Pro Leu Pro Arc His Leu Ser Glu 
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21[ 211 

I-^c Ser COu Glr. Arr. Arg Arc Str GZu Glu Ala H:r Ajtg A^a Ol'^ G^r. 

225 25C 23r 24( 

5 

Leu Gin /-^r- ^Mc: Glu Glu Glu Lys Ai:p Ser A^n Glu Glu Glu Asr. 

24£ 

Lys Arr, £e^_r Leu Val I^'l hsv Glu Glu Glu Lys Glu Asp Leu Gly As: 
10 ' 26C 2ee 27C 

Glu Asp Glu Ala Glu Glu Glu Glu Glu Glu Asp Asn Leu Ala Ala Gly 
27^ 28C 28t 

15 Val Asp Glu Glu Arc Ser Glu Ala Am Asp Gin Gly Pro Pre Gly Giu 
2&( 295 30C 

Asp Gly Val Thi Arg Glu Xaa Ser Arg Ala Xaa 
3C: 31C 31: 

20 



(2) ILTGRT-IATION FOR SEQ ID NO: 2 02: 

25 (i) SE;)UENCE CHARACTERISTICS : 

(A) LENGTH: 23 6 airano aciOf 
(E) TYPE: ajTiinc acic. 
(D) TOPOLOGY: linea: 
1>-; SEQLTLNCE DESCRIPTION: SE-Q ID NO: 2 02: 



30 



45 



Ket Gly Thr Ala Asp Ser Asp Glu Met Ala Pre Glu Ala Pro Gin Ki: 
: ^ E IC 1^ 



Thr Hif lie Asp Val His He His Gin Glu Ser Ala Leu Ala Lys Leu 

35 2C 2^ 30 

Leu Leu Thr Cys Cys Ser Ala Leu Arg Pre Pjco Ala Thr Gin Ala Ai c 

3; 4C 4^ 

40 Gly Ser Ser Arc Leu Leu Val Ala Ser Trp Val Met Gin He Val Lev 

5( 55 6C 



Gly He Leu Ser Ala Val Leu Gly Gly Fhe Phe T^yr He Arg Asp T>u^ 
65 7C 75 PC 

Tlir Leu Leu Val Tnr Ser Gly Ala Ala He Trp^ Thr Gly Ala Val Ala 
95 9f 55 



Val Leu Ala Gly Ala Ala Ala Phe He Zyr Glu Lys Arg Gly Gly Th: 

50 IOC ic^ :h 

Tyr Trp Ala Leu Leu Arg Thr Leu Leu Ala Leu Ala Ala Phe Ser Thi 
1}^ 120 125 

55 Ala He Ala Ale Leu Lys Leu Trp Asn Glu Asp Phe Arc Tyr Gly Ty: 
13C 135 140 

Ser Tyr T-yr Asn Ser Ala Cys Arg He Ser Ser Ser Ser Asp Trp Asn 
14^ 150 155 16C 

60 
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Thr Frc Ala Frc Thr Glr. Ser Frc GIu Glu Va2 Arc Arc Leu Kis Le^ 
165 170 111 

Cys Tr.r Ser Fl-ie Met Asp Met Leu Lys Ala Leu Phe Arg Thr Leu Gin 
5 18C le^ 19C 

Ala MFt Leu Leu Gly Val Trr lie Leu Leu Leu Leu Ala Ser Leu Ale 
19i 2C( 20e 

10 Pre Leu Irp Leu Tyr C>'£ Irp Arc Met Phe Pre Thr Lys Gly Lys Arc 
lie 211 22C 

Asp Gin Lys Glu Met Leu Glu Val Ser Gly Tie Xaa 
22^ 23C 235 



15 



(2; ir^TFORKATION FOR SEQ ID NO: 2 03: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LET^JGTK: 93 ajT.inc acid^ 

(B) TYPE: amino acic 
(D) TOPOLOGY: linea: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 202 



25 



40 



Met lie His Leu Gly His lie Leu Phe Leu Leu Leu Leu Pro Val Al 

: I IC i^ 



Ala Ala Gin Thr Thr Pro Gly Glu Arc Ser Ser Leu Pro Ala Phe T>^ 
30 20 2i 3C 

Frc Gly Thr Ser Gly Ser Cys Ser Gly Cys Gly Ser Leu Ser Leu Pr: 
3b 4C 45 

35 Leu Leu Ala Gly Leu Val Ala Ala Asp Ala Val Ala Ser Leu Leu lit 
5( 55 6C 



Val Gly Ala Val Phe Leu Cys Ala Arg Pro Arg Arg Ser Pro Ala Gin 

€: 7C 7£ PC 

Glu Asp Gly Lys Val Tyr lie Asn Met Pro GJy Arg Gly 
85 9C 



45 

(2) ITOFORKATION FOR SEQ ID NO: 204: 

( i ) SEQUENCE CHARACTERI STICS : 

(A) LENGTH: 3 5 ammo acids 
50 (B) TYPE: ammo acic 

(D) TOPOLOGY: 1 meai 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 204: 

Met Trp Ser Ala Gly Arg Gly Gly Ala Ala Trp Pro Val Leu Leu Gi^' 
55 : 5 ^ IC 1' 

Leu Leu Leu Ala Leu Leu Val Fro Gly Gly Gly Ala Ala Lys Thr Gly 
20 2\ 3C 



60 Ala Asp Se: 
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C; ZkTCHJ'l/MICIJ FOR SEC ■ ■ 

fl) SECCRNCE CKAPJ-.CTKF.irTICS" : 

(A) LrT-iir^TH: 4 3 an-,:ric acicr 

(E) T/Pr. : ar.inc cCic 
1 ( : ( D ; TC; PC L,03^' : I : Pi e ajt 

(XI ) SLC'JKNCE DESCRIPTION: SEC KC ; 20: 

A^p Cy£" X&c Hir Vai Ser Val Leu C^ln £er Thr 13 e Ser Pre Leu Leu 
: : K 1^ 

]^ 

I-rc Leu Pre Leu Leu Leu Pic Hir Giy Asn C\t Gju Glu Ala Pre Tr^ 
2C 2^ 3C 

Gjr. Alo Ala Va} He Gly Gly Gly Asp Arq I if 
20 3^ 4C 



(2) INp-'ORMATION FOR SEC IL NO: 2 06: 



OA 



(i) SEQLTINCE CHARAGTEKI STICS : 

(A) LBCTH: eb amine acid? 
(E) TYPE: a-^unc' acic 

(D) TCE^CLCGV: linear 

3V (XI) SECL^^'CE LESCPIPTIOX: SEQ ID NC : 2 0t : 

Met Arg Asp Cys Leu Ser Leu Ly£ Pre Arc Pro Leu Phe Pro Thr Gin 
: : IC 1: 

35 Phe Phe Phe He Leu Leu Leu He Phe He Ala Giu Val Ala Ala Ala 

2r 2e 3C 

Va: Val Ala Leu Val Tyr Tnr Tr.r Ket Val /vrc liir Lit ^--F Gly GLy 
3^ 4C 4t 

40 

Arc Glu Glu Asp Trp Ala Ly£ Pre Trp Glu Trp Ala Val Ala Cys Glu 
50 El 6C 

Irp Pro Pre Ser Val Pre Ala Pre Lyr His Trp Pro Ala Ser Pro Arg 

45 eb 7t 75 eo 

Leu Ser Thr Ser Xaa 

50 

(2) INFORMATION FOR SEC 12 NO; 2 07: 

(i) SEC'JET^JCE CHA5J.CTERISTICS: 
55 (A) LENGTH: 2GB air.ino acid^ 

(E) TYPE: aT.ino acid 
{ D) TOPOLOGY : 1 i near 

(XI) SECIJEIXE LESCRIFTION: SEC IE NO: 2CH 

60 Met His Gly Asr Glu Ala I^^eu Gly Arg Glu Leu Leu Leu Leu Leu Met: 



w o 98/39446 



PCT/rS98/0448: 



Glii Phe l.eu C\'r Hif Fht Leu Arc Xaa Asn Pre A2C Val Thr Arc 

2C 2^ 3C 

Leu Leu 5-er GZu Met 7a c lie 'His Leu Leu I-rc Ser Met A^n Pre Asp 

3^ 4C 4^ 

Gly Glu Ale- Zyr r.i£ /jrc G>/ Ser Glu Leu Vai Gly Trp Ala 

10 bc BE t( 

Glu Gly /iXg Trp Asn A^-n Gin 5er lie Asp Leu Asn His Asn Phe Ala 

65 7( 71 8C 

15 Xaa Leu Asn Thr Pre Leu Trp Glu Ala Gin Asp Asp Gly Lys Val Pre 

9C Sb 



20 



His lie Val Pre Asn His His Leu Pre Leu Pre Thr Tyr T^^r Thx Leu 

IOC 10b lie 

Ire Asn Ala Thr Val Ala Pro Glu Thr Arg Ala Val lie Lys Tirp Met 

llr 12C 121 

Lys Arc lie Pre Phe Val Leu Ser Ala Asn Leu His Gly Gly Glu Leu 

25 130 13b 14C 

Val Val Ser lyr Pre Ph^e Asp Met Thr Arc Thi' Pre Irp Ala Ala Arc 

14i IbC lb' 16C 

30 Glu Leu Tru' Pre T>rr' Iro Asp Asp Ala Val Phe Arg Tr^: Leu Ser Thi 

let 17C 17b 



35 



Val Zyr Ala Gly Ser Asn Leu Ala Met Gin Asp Thr Ser Arg Arg Pre 
18C 18b 19C 

Cys His Ser Gin Asp Phe Ser Val His Gly Asn lie l^e Asn Gly Ala 

I9i 20C 2C^ 



40 



(2) IIJP'OFI'IATION FOR SEQ ID NO: 2 OS: 

45 

(i) SEOLXNCE CHARACTERISTICS: 

(A) LEI^GTH: 24 amino acidf 
(P) T^^PE : amino acid 
iV) TCPCLOGY: lineal 
50 (xi) SECUENCE DESCRIPTION: SEQ ID KG; 20K 

Met Glu lie Ser Cys Leu Leu Leu Leu lie Gin Asp Ser Asp Glu Met 
1 b IC lb 

55 Glu Asp Gly Pre Gly Val Gin Asp 
2( 



60 (2) i:\rFOKMATlCN FOR SEC ID NO: 2 09 
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?2f 



(E) TYPE: ajT.inc acic 
5 (D) TCPCLOG^/: linea: 

(x:; sl;'je:cce ::escriptiox: sec :e uc-, 209: 

Met Ale. Tr^ Giy Gly Giy lie Arc P.ie Met Thir Ser Leu Tyr Gl^y Gir. 

10 

Leu A.a Giy Leu Lys Giu Leu Giy Leu Leu Asp Cys Xaa Ser Tyr lie 

2C 25 3C 

Thr Giy Ala Ser Giy Ser Thr Trp Ala Leu Ale ksn Leu Tyr Lys Asp. 
15 " 3e 4C 45 

Pre g:u 7rr Ser Gin Lys Asp Leu Aia Giy Pre Thr Glu Leu Leu Lys 
5C 55 6C 

20 Thr Gin Val Thr Lys Asn Lys Leu Giy Val Leu Ala Pro Ser Gin Lev 
Ei 7C 75 £C 

Gin A^c 'Ty-r Arc Gin Glu Leu Ala Glu Arc Ala Ajrg Leu Giy Tyr Pre 
65 9( 95 

25 

Ser Cys Phe Thr Asn Leu Trp Ala Leu lie Asn Glu Ala Leu Leu H:.^ 

10( ic^ lie 

Asp Giu Pre Hie Asp His Lys Leu Ser Asp Gin Arg Glu Ala Leu Se: 
30 115 12C 125 

His Giy Gin Asn Pre Leu Pro lie Tyr Cys Ala Leu Asn Thr Lys Giy 
13C 135 14C 

35 Gin Ser Leu Tnr Thr Phe Glu Phe Giy Glu Trp Cys Glu Phe Ser Pre 

145 15C 15.^ 16[ 

r^rc Glu Vai Giy Phe Pre Lys T^^r Giy Ala Phe lie Pre Ser Glu Leu 
165 i7C 175 

40 

Phe Giy Ser Glu Phe Phe Met Giy Gin Leu Met Lys Arg Leu Pro Glu 
JgC 185 19C 

Ser Arc lie Cys Phe Leu Glu Giy lie Trp Ser Asn Leu Tyr Ala hn 
45 195 20C 205 

Asn Leu Gin A.sp Ser Leu Tyr Trp Ala Ser Glu Pro Ser Gin Phe Tri 

2K 215 22r 

50 Asp A^G Irp, Val Arc Aj^n Gin Ala Asn Leu Asp Lys Glu Gin Val Pre 
225 230 23^. 24( 

Leu Leu Lys lie Glu Giu Pre Pro Ser Thr Ala Giy Ai'g lie Ala Glu 
245 25C 25^ 

55 

Phe Phe Tr^ Asp Leu Leu Thr Trp Arg Pro Leu Ala Gin Ala Thr Hi.^ 
26C 265 270 

Asn Phe Leu Arg Giy Leu His Phe His Lys Asp Tyr Phe Gin His Pre 
60 275 28C 285 
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10 



25 



His Phe Ser Thr Trp Lys Ala Thr Thr Leu Asp Gly Leu Pro Asn Glr. 
29C 295 300 

Leu Thr Pre Ser Glu Fro His Leu C^ys Leu Leu Asp Val Giy Tynr Leu 
50: 31C 31: 32: 

::o Asn Thr Se_r C\^s Leu Frc Leu Leu Gin Pre Thr Arg Asp Val As; 

32i 33C 53: 

Leu lie Leu Ser Leu Asp Tyr Asn Leu His Gly Ala Phe Gin Gin Leu 

34C 34^ 35C 



Gin Leu Leu Gly Arg Phe Cys Gin Glu Gin Gly lie Pro Phe Pre Pre 
15 35: 36C 365 

lie Ser Pro Ser Frc Glu Glu Gin Leu Gin Pre Arg Glu Cys His Th: 
37C 375 380 

20 Phe Ser Asp Pre Th^r Cys Pre Gly Ala Pre Ala Val Leu His Fhe Pic 
36: 39C 39^ 40C 

Leu Val Ser Asp Ser Phe Arg Glu T^tt Ser Ala Pro Gly Val Arg Arc 
405 41C 415 



Thr Pro Glu Glu Ala Ala Ala Gly Glu Val Asn Leu Ser Ser Ser Asf 
42C 42!: 43C 



Ser Fro T\'r His Tyr Thr Lys Val T>ir Tyr Ser Gin Glu Asp Val Asr 

30 435 44C 445 

Lys Leu Leu His Leu Thr His Tyr Asn Val Cys Asn Asn Gin Glu Gli. 

45( 455 46C 

35 Leu Leu Glu AJa Leu Arg Gin Ala Val Gin Arg Arg Arg Gin Arg Arc 

465 470 411 48C 



Pro His Xa£ 



40 



(2) INFORK^.TION FOR SEC ID NO: 21 C: 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 arrLinc acidf 

(B) TYPE: arrdno acid 
( D ) TOPOl^y : 1 i near 

(Xi) SEQLTLNCE DESCRIPTION: SEQ' ID NO: 210: 



50 



Leu Glu Val Gly Cy^s lie Gin Val Ala Pro Asp Thr Phe 

: 5 ic 



55 



{2} n^'FCR!^17-.TI0N FOR SEC ID NO : 21] 



(i) SHQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 airuno acia5 
60 (B) TYPE: air.ino acie 



w o 98 3944t 



FCT/l S98/0448 



(L) TCPCLOGV: Imeci: 
■>::; CL'/jy2^icz DESCr.i PTZ o:: : se:; :c IJC : 211: 

Vet Str F-e Pr.e Le'^ Leu Lej lie Ser Lys Leu Hie G_\' As] 

Ala Glu Val Cyi 



10 

(2) II.TCKT-I/^.TION FOR SEQ ID NC: 211: 

( i ) EECL^^CE CHARACTERI ST I CS : 
15 (A) LETCGTH: bb an^nc ado: 

(E) TYPE: arr.mc acic 

(D) TOPOLOGY: l:nea: 
(>::) SilvUHMCE DESCRIPTION: SEQ ID NO: 212: 

20 Met„ Vic His Fig Pre Leu Pre Glu Thu- Ser Leu Glu Ala Gin Leu Prr 
: E K 1' 

Met Giv Leu Leu G^n Leu Leu i^Jrc Cy- Ser Val Gin Ale Trp Ser Pr( 

25 

Pre Pro Ser Ser Phe Cys Pre Gly Ser Glu Pro Arg Ser Ala Ser Ale 
3i 4C 4^ 

Hie Trp Gly T^^r Trp Trp Pre 

30 bi bb 



(2; INTORKATION FOR SEC ID NO: 21 



35 



{ i ) SEC 'JENCE CHARACTERI STICS ■ 

(A) LENGTH: 3^ ammo acid? 
(E) TYPE: arrunc acir 
( D ) TOPOLOGY : 1 i nea: 
40 (xr) SEQUENCE DESCRIPTION: EEC ID NO: 213: 

Asp Pic Glu Ty.r Arc Trp His Hif Gly Gly Ser Ala Gin Asn Gly Lev 

45 Leu Met Leu lie Ser Val Leu Gin Gin Pre Val He Gly Thr Gly Ser 

2C 2r 3C 

Tyr Leu Cyi 

50 



(2) IKTCRI4ATI0N FOR SEQ ID NO: 2U- 

55 {i) SEQUENCE CllARACTERISTICS: 

(A) LENC-TH: 23 0 aJT.ino acid:: 

(B) TYPE: a.T.inc acic 
(D) TCPCLOGY: linea:- 

(xi) EEQ-JETJCE DESCRIPTION: SEQ ID NO: 214: 



60 
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]'n /l S9S/0448: 



Kft Glu Frc Leu Arc Leu Leu lie Leu Leu Phe Vol Thr Glu Leu Sei 

IC 1^ 

Gly Ala H:^£ /-^n Thr Tnr Val Phe Gin Gly Val Aia Gly Gin Ser Leu 
f ' 21 2i 3. 

Gin Val Ser Oys Pre 1-\'r Asp St r Ket Lys His Trp Gly Arc Arc Lys 
-3 1 4 ( 4 : 

10 Ala Trp Or^s Arc Gin Leu Gly Glu Lys Gly Pre Cys Gin Arc Val Val 
^er Thr ^ Asn Leu Trp Leu Leu Ser Phe Leu Arg Arc Trp Asn Gly 

7C 75 ec 

If 

cer Tnr Ala lie Thr A-p Asp TY^ Leu Gly Gly Thr Leu Thr He Thi 

9C 5^ 

Leu Arc Asn Leu Gin Pre His Asp Ala Gly Leu Tyr Gin Gys Gin Sei 
20 ^ IOC lOE lie 

Leu Hi£ Gly Ser Glu Ala Asp Thr Leu Arc Lys Val Leu Val Glu Val 
lit 12C 12- 

25 Leu Ala Asp Pro Leu Asp His Aio Asp Ala Gly Asp Leu Trp Phe Pre 
13C 135 14C 

Gly Glu Ser Glu Ser Pne Glu Asp Ala His Val Glu His Ser He Sei 
14^ ISC 155 160 



30 



Arc Ser Leu Leu Glu Gly Glu lie Pro Phe Pro Pro Thr Ser He Leu 
let 17C 17= 



Leu Leu Leu Ala Cys He Phe Leu He Lys He Leu Ala Ala Ser Xaa 
35 180 185 ISC 

Leu Trp Ala Ala Ala Trp His Gly Gin Lys Pro Gly Thr Kis Pro Pre 
19^ 20C 205 

40 Ser Glu Leu Asp Cys Gly His Asp Pro Gly Tyr Gin Leu Gin Thr Leu 



210 

Pro Gly Leu Arg Asp Th: 

225 23C 



22C 



45 



(2) IKTF^ORMATION FOR SEC ID NO: 21b: 

50 (i) SEQLTEINCE CH^J^.CTERISTICS : 

(A) LENGTH: 231 amino acids 

(B) TYPE: ammo acic 
(D) TOPOLOGY: linear 

(xi) SEQL-ENCE DESGRIPTION: SEQ ID NO: 215: 



55 



Ke- nlu Pro Leu Arc Leu Leu lie Leu Leu Phe Val Thr Glu Leu Sei 
5 IC '^'^ 



Gly Ala His Asn Thir Thr Val Pne Gin Gly Val Ala Gly Gjn Ser Leu 
60 2C 21 3C 
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pc:T/rs9S/()44s: 



10 



40 



50 



Q'^T. V^I S^r Cyi- Ire Zyr kn^: Ser Me; Ia's^ }lzr Trx G'^y Arc /-jrc I.y? 

A^a 'Trp CVf ;-^c Glr, Leu Gav Glu Lys Gly Pre Cys Gin Arc Va] VaZ 
5C 

Ser Thr H:r Asr. l.eu Irj. Leu Leu Her Phe Leu Arc Arc Trp A?n Gl\- 

6i -yi 7i &C 

Ser Thr Ala i:.e Thi' Arp Asp Thr Leu Gly Gly Thr Leu Thr He Thr 

SC 95 



Leu Arc Asn Leu Glr: Ire His Asp Ala Gly Leu T^yr Gin Cys Gin Se: 
15 IOC Id lie 

Leu His Gly Ser Glu Alo Asp Thr Leu Arg Lys Val Leu Val Glu Val 
115 12C 12: 

20 Leu Ala Asp Pre Leu A^p His Arc Asp Ala Gly Asp Leu I'rp Phe Pre 
1 3 C 13 5 iA( 

Gly Glu Ser Glu 5;er Phe Glu Asp Ala His Val Glu His Ser He Se: 
145 H( 15^ 16C 

Ara Ser Leu Leu Glu Gly Glu He Pre Phe Pro Pro Thr Ser He Leu 
16: 17C 17E 

Leu Leu Leu Ala Cys He Phe Leu He Lys He Leu Ala Ala Ser Ala 
30 leC 185 19C 

Leu Trp Ala Ala Ala Tit His Gly Gin Lys Pro Gly Thr His Pro Pre 
195 20C 2C; 



Ser Glu Leu Asp Cys Gly Kis Asp Pre Gly Tyr Gin Leu Gin Thr Leu 
21C 2H 22: 

Pre Gly Leu Ara Asp Thir Xac 
225 23C 



(2) lNFOf^MATION FOR SEQ ID NO: 216: 

(i) SEQL^ENCE CliARACTERI STICE : 

(A) LETCGTH: 127 arr.ino acid£ 

(B) TYPE: aLrr.ino acid 
( H T C PC LOGY : line a: 

(xi) SEOLTi:<:CE description:: SEQ id NO: 21 1: 

Met Gly Leu Thr Gly Phe Gly Val Phe Phe Leu Phe Phe Gly Met He 
: 5 IC 15 



Leu Phe Phe Asp Lys Ala Leu Leu Ala He Gly Asn Val Leu Phe Val 
55 2C 25 30 

Ala Gly Leu Ala Phe Val He Gly Leu Glu Arg Thr Phe Arg Phe Phe 
3 5 40 4: 



60 Phe Gin Lys His Lys Met Lys Ala Thr Gly Phe Phe Leu Gly Gly Val 
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PC l /l S98/0448: 



5C ^"^ 



Fne VaJ Val Leu I^e Gi^^' Ir^: I-ic 



Leu lie Gly Ket I^e The Glu lie 



ee '^^ ^'^ 

Z\rr Gly Phe ?he Leu Leu Phe Arg Gly Phe Phe Pre Vai Va: Val Glx" 



9C 



Ine He Ai'c ^a'c Val Pic Vai Leu Gly Ser Leu Leu A-n Leu Pre Gly 

10 ' IOC 105 IK 

He Ara Ser Phe Val Asp Lys Val Gly Glu Ser Asn A-n Met Val 

lie 120 1-^ 



(2) IPTFORMATION FOR SEC' ID NO: 217: 

(i) SEQUENCE GHARACTERI ST3CS : 
20 (A) LETCGTK: 47 annino ecid£ 

(E) T^'PE : aTTLino acid 
(D) TOPOLOGY: lineal 
{xi} SEOL^CE DESCRIPTION: SEQ ID NO: 21^/: 

25 Met -^le Ara Lys Leu His Ly£ He He Val Phe Ser Pre Arg Val He 

. . ic 15 

Val Leu Leu A-n Cyr Pne Fne Phe He Ly£ Ala Ly^ Phe Val Leu Tyi" 
2C 25 3C 

He Phe Val Phe Hi- Val Leu Asp Gly Ser He Ser Tyr Pro Val 

4C 4^ 



30 



(2) INFORMATION FOR SEQ ID NO: 218: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 41 amino acidt 
40 (B) TYPE: amino acid 

(D) TOPOLOGY : 1 inear 
(xi) SEQL^NCE DESCRIPTION: SEQ ID NO: 21^. 

Met Leu Leu Asn Gin His Phe Lys He Phe Gly Ser Leu He His Met 

4^ I I 10 15 

A-n Leu Leu Phe Ala Leu He Ser Leu Gly Ser Ser A-n Leu Ser Gly 
2C 25 3C 

50 Val Gin Phe Cys Cys Glu Thr Val Gin 
35 40 



55 (2) INFORMATION FOR SEQ ID NO: 219: 

(i) SEQIT:NCE CH;^.R7'rTERISTICS : 

(A) LENGTH: lOS arr.mo acior 

(B) T^'PE : ammo acid 
50 (D) TOPOLOGY : linear 



wo 98/39446 



m/\'S98/()448: 



Met Gir. Ire Leu /vi^n Pne Ser Ser Tlii Xaa Cys Ser Ser Phe Ser rrc 

i - . 1 

5 

I-rc I'r.r Thr Va] I^e Leu Leu lie Leu Leu C\t Prje Glu Gly Leu Leu 

Fhe Leu lie ?:ir T:ir Ser Vai Ket P.ne Giv Zuz G^n Vol His Ser I If 

10 4C ^ 4i 

O/s Thr A£p Glu Thir Gly Jle Glu Gin Leu Lys Lys Glu Glu Arg Arc 
BC 5e 6C 

15 Trp Ala Ly- Lvf Thr Ly- Trp Ket Asn Met Lys Ala Val Phe Gly Hi^ 

ei 7C 7: h{ 

Frc Pr.e Ser :..€U Gly T'ry. Ala Ser Pre Fhe Ale Thr Pro Asp Gin Gly 

20 

Lys A^a A.-^p Pre T],rr Gin Tyr Val Val 
1C( IQi 



25 



(2) iriFORMATIOIJ FOR SEQ ID NO: 22C : 



( 1 ) SEOURKGE CHARACTERISTICS ; 

(A) LENGTH; 2 9 airiinc acic: 
30 (E) TYPE: amine acic 

(D) TCPCLOGY: linea: 
(XI) SEOLXNCE DESCRIPTION: SEQ ID NO: 220: 

Met T>'r Thr Asn Hie Phe Asn Leu Tyr Leu Ly<? I^^r He Leu Leu lit 



35 : £ n 



40 



He Leu He Leu ksn Met Thr Asn Ser Ser Ser Arg Ty: 

2( 2L 



(2] niFORM^-.TIOr: FOR SEQ ID NO : 221: 



ii) SEgi^NCE CHARACTERISTICS . 
45 (A) LENGTH: 17 amino acid^ 

(E) TYPE: amino acic 
(D) TCPOLOGY: lineai 

(xi) SLVUIIKCE DESCRIPTION: SEC H NO: 221: 

50 Met Am Glu Leu Leu Leu Phe Phe Phe Phe Phe Phe Phe Leu His Pn^ 
1 ^ 1( 1^ 

Val 

55 

(2) I^TOW'l^.TlON FOR SEQ ID NO: 222: 

60 (i) SEOUEJ^CE CHARACTERISTICS 
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(A) LETnIGTH: 13 8 arr,ir.o acid- 
(E) Ti'PE : arriinc £cic 
(D) TCPC'LOGY: lineal 
(XI ; SECUO^CE DESCRIPTION: SEQ ID XO : 221: 

5 

Met Lys Phe Thr Thr Eeu Leu Phe Leu Ala Ala Val Ala Gly Ala Leu 
: ! IC 15 

Val T>'r Ala Glu Asp Ala Ser Ser Asp Ser Tr-r Gly Ala Asp Pre Ala 
10 2C 2t 3C 

Gin Glu Ala Gly TYw Ser Ly£ Pre A-n Glu Glu lie Ser Gly Pro Ala 
31 4C 4^ 

15 Glu Pre Ala Ser Pre Pre Glu Thr Thr Thr Thr Ala Gin Glu Xaa Sei 
5C 55 6C 



20 



Ala Ala Ala Val Gin Gly Thr Ala Lys Val Thr Ser Ser Arg Gin Glu 

65 VC 8C 

Leu Asn Pre Leu Lys Ser lie Val Glu Lys Ser lie Leu Leu Thr Giu 

Bt 9C 95 



Gin Ala Leu Aia Lys Ala Gly Lys Gly Met His Gly Gly Val Pro Gly 
25 IOC 105 110 

Gly Lys Gin Phe He Glu Asn Gly Ser Glu Phe Aia Gin Lys Leu Leu 
111 120 12^ 

30 Lys Lys Phe Ser Leu Leu Lys Pro Trp Alt. 
130 135 



35 (2) INEORMATION FOR SEC IC NO: 223: 

(i) SEQL^^CE CHARACTERISTICS: 

(A) LENGTH: 50 airdno acidr 
(E) TYPE: amino acic 
40 (D) TOPOLOGY: 1 inea: 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 223; 



45 



55 



Met Leu Gly C\^s Gly He Pro A.la Leu Gly Leu Leu Leu Leu Leu Gin 
1^5 10 15 

Xaa Ser Ala Asp Gly Asn Gly He Gin Gly Phe Phe Tyr Pro Txp Se> 
2C 25 30 



Cys Glu Gly Asp lie Trp Asp Arg Giu Ser Cys Gly Gly Gin Ala Ala 
50 35 40 45 



lie Arc 

50 



(2) IInIFORKATION FOR SEQ ID NO: 224: 



(i) SEQLTINCE CHARACTERISTICS: 
60 (A) LENGTH: 15 amino acidr 
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PCTA S98/0448: 



fxi; sEC'jnccE ::escf.:>t:o:;: se; :e nc: ^24: 

5 Ket G.u Ala Val pr.e Thr V&l Phe Phe Phe Leu Leu Fne Cys Pht 



10 (i; ::crCFy„^.i:oN for seq ie nc: i:^ : 

(i) SECx'E:CCE CKAKACTEEISTZCS . 

(A) LENGTH; 1^5 aT.inc acids 

(E) TYPE: an-.mc acic 
15 (D) TC'POLOGY: Imea- 

1 X i ; EEr:'JI2:CE DESCR : PT : ox : SEC : D NO : 2 2 e, : 

Met. Gly Pne Gly Ala Thr Leu Ala Val Gly Leu Thr lie Phe Val Lei 



20 



35 



Ser Va] Val Tnr He He lie Cvf Phe Thr Cvf £er Cys Cys Cyp Lei 

2( 3C 



ayo. ^yf Thr Oj^f; Arg Arc Pre Arg Pre Val Val Thr Thr Thjr Tnr £e: 

25 3^ ^ ' 4C 4i 

Thr Thr Val Val His Ala Pre T>'r Pre Gin Pro Pre Ser Val Pre Prr 

30 Ser Pre Gly Pro Ser Tyr Gin Gly T>^r His Thr Met Fro Pro Glr. 

6^ 7C li 

Pre Gly Ket Pro Ala Ala Pro T>^r Pro Met Gin Tyr Pro Pro Pre T\': 

g L c [ c : 



Pre Ala G:.n Pre Met Gly Pre Pro Ala T^yr His Glu Thr Leu Ala Gly 
IOC IC: IK 



Gly Ala Ala Ala Pro Tyr Pre Ala Ser Gin Pro Pre Tyr Asn Pre Xa. 

40 111 12( 12^ 

lyi Met Asp Ala Pre Lys Xaa Xaa Ser Glu His Ser Leu Ale Ser Leu 

:3C 13L 14C 

45 Ala Ala Thr Ir^j Leu Cys Cys Val Cys Ala Xaa 

14: 15C 155 



50 (2) :\T-CH4AT10N FOR SEQ ID NC : 22fc : 

( i ) SE^IJET^CE CHARACTEKl STICS • 

(A} LET^'GTH: 10 air.: no acid.-. 
(E) TYPE: a^T.inc acic 
55 (D) TOPOLOGY: lines: 

(xi) SEQLTNCE DESCRIPTION: SEQ ID NO: 226: 

Met Gly Phe Gly Ala Thr Leu Ala Val Gl\ 

b 1 C 

60 ' 
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Pn/rS98/04482 



10 



20 



35 



45 



(i; ::cFc?j'i-.Tio:c for sec :r nc: 2 2': • 

{ 1 ) S£:^LT:rJCE CHARACTER! ST ICS : 

(A) LEZnJGTH : 2 0 £iininc aciaf 

(E) r/PE: arr.inc acic 

(D TCPCLOGY: linea- 
(xi) SECITE-\'CE DESCRIPTZCX: EEQ' ID NC : 227: 

Net Ser lie Fhe Leu Val Met Ser lie Ser Cys Ser Ser Thr Ser Hi.- 

: 5 ic 1^ 

Cys Tyr Ser Phe 



(2) IKTCKI^lATION FOR SEQ ID NO: 22h 



{i) SEOUETJCE CHARACTERISTICS: 

(A) LENGTH: 94 airiinc acids 
(E) TYPE: ammo acic 
(D) TC'POLOGY: Imea:: 
25 (xi) SEQURNCE DESCRIPTION: SEQ ID NO: 22£: 

Met Ser Fhe Ser Phe lie He Phe Leu Leu Leu Val Cys Gin Giu lie 
: ^ IC 1^ 

30 Thr Phe Cy£ Ket Ser Tyr Gly Asp Ale Val Asn Cy£ Phe Ser Glu C\^i 
20 21 3( 

Phe Sei A?n Leu Gin Thr He Tyr He Ser Cys Leu Gin His Ala Va: 
3^ 40 4t 



Cys Lys His Ser Val He Trp Ser He Gin Leu Phe Val Arg Ala Lev- 
b( bb 60 



Pre He Ser Lys Cys Ala Glu Leu Ser He Asp Gly He Phe Arg Se: 

40 e[ 70 11 fe( 



Phe His Glu Acn Trp Lys Cys Ser Trp Val Ala Pro Thr Xae 
85 9C 



{2} I:JF0RMATI0N for SEQ id NO: 22 9: 



(i) SEQL^ENCE CHARACTERISTICS. 
50 (A) LENGTH: 94 amino acids 

(B) TYPE: amino acic 

(D) TOPOLOGY : 1 mea: 
(xi) SEQUET^ICE DESCRIPTION: SEQ ID NC : 229: 

55 Ket Ser Phe Ser Phe He He Phe Leu Leu Leu Val Cys Gin Glu Hf 
: £ 10 li 

Thr P}ie Cys Ket Ser T>'r Gly Asp Ala Val Asn Cys Phe Ser Glu Cyi 
2C 2' 3C 

60 
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PCT/rS98/0448: 



3?e 



!-r.e £er Aft. L^j Glr. Thr lie v;.'r lie Ser Cys Leu G-:. His A^a Vc- 

1-5 4 ( 4 : 

Cyi Lys His Ser Val He : rp ?er lie Gin Leu Pr^e Val Ajtc Ala Le\. 

Lrc lie Ser Lys Cys Ala Glu Leu £er He Asp Gly He Phe A^c Se: 

i: -/( 11 ^-C 

10 P:.e His Glu A.sn Trp Lys Cys Ser Trp Val Ala Pre Thr Xaf 

6: 9C 



15 (2) ::-:rCRMATiori for sec ir kc: 2jC: 

(i) SEQiURNCE CliARACTERISTICS : 

(A) LETJGTH: 21 aryiinc acias 

(E) TYPE: an-.mc acic 
2(* (D) TCPC)LC>3Y: linea.^ 

( X i ) SEQUENCE EE f C F I PL I ON : S EC ID KC : 2 3 C . 

Met Giy Trp Ser Ala Gly Leu Leu Phe Leu Leu lie Leu T>^- Leu Pre 

2^ 

Val Pro Gly Trp Met Glu ;^c: Glu Asp Gly Gly Asp Gly Thr Ser Phe 
2C 71 3( 



30 



?nr Ser Gly Ser Trj 



(2; IMFORMATION FOR SEQ ID NO: 231: 

35 

(i) SEQUENCE CHARACTERISTICS: 

(A) LO^GTH: &1 amino acid5- 
(E) TYPE: aT.ino acic 
(D) TOPOLC'Gy: Imeai 
40 (xi) SEQL^CE DESCRIPTION: SEQ ID NO: 231: 

Mel Ala Thr Leu Trp Gly Gly Leu Leu Arg Leu Gly Ser Leu Leu Sei 
1 ^ IC H 

43 Leu Ser Cys Leu Ala Leu Ser Val Leu Leu Leu Ala Has Val Gin Thr 
2C 2t 3- 

Ire Pre Arg He Ser Arc Ket S^-r Asp Val Asn Val Ser Ala l-eu Pre 

4( 4i 

50 

lie Lys Ly£ He Leu Gly He Phe He He Arg Thr Tyr Leu Ajrg Lys 
5C 51 6C 

He Val He Ala Phe Met Leu Irp Ser Pro Cys Leu Cys Gly Gly Leu 
55 e\ 7C It fio 

Met 



60 
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PCT/l S98/(M48: 



iZ) :kfcrk;^.7io:; for seq zv ko: 232: 

(i) SEC'JH::CE CrL-J^ACTERISTICS : 

(A) LrTCGTH; 3C1 aTiinc 5cidf 

(E) TYPE: arr.mo acic 

iV) TCPGUDGY: 1 m&cH 
(xi) SL;'JErCCE rESCR:Pa"ICN: SEC 12^ NC : 22: 

]0 Ket Asp Ala Arc Trr Irp Ala Val Val Val Leu Ala Ala Phe Pre Ser 

: ' i ic 1^ 

Leu Gly Ala Gly Gly Glu Thr Pre Glu Ala Pro Pro Glu Ser Trp Thr 
2C 2e 3C 



15 



30 



45 



Gin Leu Trp Phe Phe l-^g Phe Val Val Asn Ala Ala Gly Tyr Ala Xaa 
3^ 4C 4: 



Phe Met Val Pre Gly Tyr Leu Leu Val Gin Tyr Phe Ajrg Arg Lys Asn 

20 50 ' 5- 6f 

Leu Glu Thxr Gly A^c Gly Leu Cys Phe Pro Leu Val Lys Ala Cys 

1^ '7' 

25 Val Phe Gly A-n Glu Pre Lys Ala Ser Asp Glu Val Pre Leu Ala Pre 

f! 9C 9i 



Arc Thr Glu Ale Ala Giu Thir Thr Pre Ket Trp Gin Ala Leu Lys Leu 

IOC lot lie 

Leu Phe Cys Ala Tr^ Gly Leu Gin Val Ser Tyr Leu Thur Trp Gly Val 

Hi 12C 12: 



Leu Gin Glu Are Val Met Thjr Arg Ser Tyr Gly Ala Thr Ala Thr Ser 
35 13C ' 135 14( 

Pro Gly Glu Arg Phe Thr Asp Ser Gin Phe Leu Va} Leu Met Asn Arc 
145 15C l£i l^e 

40 Val Leu Ala Leu lie Val Ala Gly Leu Ser Cys Val Leu Cys Lys Gin 

165 lie 175 

Pro Arg Kis Gly Ala Pre Met Tyr Arg Tyr Ser Phe A^a Ser Leu Ser 
18C 18t 19C 



Asn Val Leu Ser Ser Trp Cys Gin Tyr Glu Ala Leu Lys Phe Val Sei 
195 200 205 



Phe Pro Thr Gin Val leu Ala Lys Ala Ser Lys Val He Pro Val Met 
50 210 21h 22. 

Leu Met Gly Lys Leu Val Ser Arg Arc Xaa Asn Glu His Trp Glu Tyr 
225 23C 23^ 240 

55 Leu Thr Ala Thr Leu He Ser He Gly Val Ser Met Phe Leu Leu Ser 

24^ 25C 25^ 



Ser Gly Pre Glu I re Q Ser Ser Pre Ala Tru- Thr Leu Ser Gly Leu 
26r 2ee 27( 



60 
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pn/rs9f^/(t448: 



10 



40 



I-e Leu Leu /.^a G^y Zyr I^e A. a I- he Asp 5.er Phe Thr Ser Asr. Ir^ 

:V: 2&C 2&: 

Glr. Ast: Ala Cy? Leu Frc lie P^g Cys riis P^g Cys Arc 

29C 295 30C 



il) :rJ>X^FJCA.T:OA for SEQ id NC: 23}: 



(i) SEQUENCE CHAKACTERISTICS : 

(A) LETCGTH: 315 aT.:nc acic' 
(E) T\TE: a-T.inc acic 
(E) T^PuLOGY: 1 i nea: 
15 (>:i; FEQITNCE EESCRIPTICN: SEC iE NO: 233: 

Ket Ser A^p Leu Leu Leu Leu Gly Leu lie Gly Gly Leu Thr Leu Leu 
: ^ IC lb 

20 Leu Leu Leu Thr Leu Leu Aia Fhe Ala Gly T\rr Ser Gly Leu Leu Ai^ 
2( 2^ 3( 

Gly Vc;: Glu V6i Ser Ala Gly Ser Pre Frc He Arc Asn Val Thr Val 
3i 4C 4: 

25 

Ala Tyr Lys Phe Hi£ Met Gly Leu Tyr Gly Glu Thr Gly Arg Leu Pht 

E:( 5i 6C 

Thr Glu Sei Cys Ser He Ser Pre Lys Leu A^c Ser He Ala Val Z^y^ 
30 6^ 7C V 8C 

Tyr Asp Afh Pre His Ket \^ai Pre Pre Asp Lys Cys Arg Cys Ala Val 

9C 9t 

35 Gly Ser :ie Leu Ser Glu Gly Glu Glu Ser Pre Ser Pro Glu Leu He 
10( ic^ lie 

Asp Leu Gin Lys Phe Gly Phe Lys Val Phe Ser Phe Pro Ala Pre 

211 12C :2i 

Ser His Val Val Thr Ala Thr Phe Pro Tyr Thr Thr He Leu Ser Hf 
:3( 135 14C 



Trp Leu Ala Thr A^^g Arc \'al Kis Pro Ala Leu Asp Thr Tyr He Ly; 

45 14E HC Hi 16( 

Glu Arc Lys Leu Cys Ala Tyr Pre Arg Leu Glu He Tyr Gin Glu Ast. 

17( 17^ 

50 Gin He His Fhe Ket Cys Pro Leu Ale Xaa Gin Gly Asp Phe Tyr Val 

leC 161 :9C 

Pre Glu Ket Lys Glu Thr Glu Trp Lys 1'rp /u-g Gly Leu Val Glu AH 

19' 20C 201 

55 

He Asp Thr Gin Val Asp Gly Thj: Gly Ala Asp Thr Ket Ser Asp Th? 

21( 21!: 22C 

Ser Ser Val Ser Leu Glu Val Ser Frc Gly Ser Arg Glu Thr Ser Ale 

60 22b 23C 23^ 24C 
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F( l /l S9S/(M48: 



10 



Ala ^l-^ l^u ^e- Pre Gl\' Ala Ser Sei Arc Gly Trp Asp Asp Gi;:^' Asr 

Ttir Arc: 5 er Glu Kis Ser T^^nr Ser Gl^^ Ser Gly Ala Ser Gly Ser Se: 

26C 26: 270 

P-ie G'u Glu Leu Aj^p Leu Glu Gly Glu Giy Pre Leu Gly Glu Ser Ar{ 

2- 2ec 

Leu A-p Pre Gly Thr Xaa Pre Leu Gly Thr Thr Lys Trp Leu Trp Glu 

29C 29L 50( 



Pre Thr Ala Pro Glu Lys Gly Lys Glu 
15 3Ci 31C 



(2) IKTORMATIC'N FOR SEC ID NO: 2 34: 

20 

(i) SEQUIINCE CHARACTERISTICS; 

(A) LENGTH: 48 airanc aeic^ 

(B) TYPE: amino acic 
(D) TOPOLOGY: linear 

25 (xi) SEQLTENCE DESCRIPTION: SEQ ID NO : 234: 

Pre G^n ^^er Lc-j Tie Leu His Leu Leu Leu Phe Phe Phe Leu Leu Phe 

: " ^ ic :^ 

30 Leu Phe Phe He Phe He Phe Leu Phe Phe Leu Gin Cys Leu Thjr Pht 
2C 2^ 3C 

Leu Pne Xaa Lys Pro Arg Gly Arc Tyr His Gly Leu Cys Phe Lys Ph^ 
-11 4C 4i 



35 



40 



(2) INFORMATION FOR SEQ ID NO: 23S: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amine acia^ 
45 (B) TYPE: arr.ino acic 

( D ) TOPOLOGY : 1 ineai 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 235: 

P-e ^-^a Leu Ajrg Pro Ala Leu Leu Trp Ale Leu Leu Ala Leu Tip l^eu 

50 ^ ^ ^ 1^ 

Cy^ Cy- Pla Thr Pre Ara Ket His Cys Ser Val Glu Met Ala Met Asr 

2. 2^ 30 

55 Pre va: 



60 (2) :!-n--'ORI4AT:CN for SEQ id NO: 23 1 



wo 980944f 



PC 17l'S98/0448: 



10 



25 



40 



55 



{ : TEC ;,^NCE CY'J-J^J^.CTLKZ FZ Z C 5 

(A) LET^fGTH: 313 arr.:nc fccicr 

(E) "nTI: arr.mc ccic 

(D) TC?<:LCGV: :inea: 
(>:: ; Sr:Cin:::CE LESCRIPTICN: SEC UC : 13 1 : 

<Ft Thi Arc G\y GZy Pro Gay G]:>' A2'c Pre Gly Eeu Pre Gin Pre Pre 



Pre l.eu I.eu Leu Leu Leu Leu Leu Xog Leu Leu Leu Vai Thr Ala Glu 
2C :^ 5C 



Pre Pre Lys Pre Ala Gly Vai lyx T\t Ala Thr Ala T>t: Trp Ket Pr^ 
15 3^ 4C 

Ala Glu Lyr Thr Vai Gin Vai Lys A5 n Vai Met Asp Lys Asn Gly As: 
5v 6C 

20 Ala lyr Gly Phe T^o" A-n Asn 5:;er Vai Lys Thr Thr Gly Trp Gly I.* 

7C 1' ^( 

Leu Glu Ije A.rc Ala Gly Tyr Gly Ser Gin Thr Leu Ser Asn Glu 11* 
65 & C i 



lie Ket Phe Vai Ala Gly Phe Leu Glu Gly Tyr Leu Thr Ala Pre Hi: 
lOi 1C[ IK 



Ket Am Asp His Z"yr Thr Asn Leu 1\'r Pro Gin Leu lie Thr Lys Pr- 

30 Hi 12f 12£ 

Ser lit Met 7-iSp Lys Vai Gin Asp Phe Met Glu Lys Gin Asp Lys Tr] 

13' 135 14C 

35 Thr Arc Lys Asn lie Lys Glu T^'r L:^'S Tnr Asp Ser Phe Trp Arc Hi.-^ 

14^ 15C ibb ie\ 

Thr Gly l\rr Vai Met Ala Gin He Asp Gly Leu Tyr Vai Gly Aia Ly: 
165 17t lit 



Lys Arg Ala He Leu Glu Gly Thr L;^^s Pro Met Thr Leu Phe Gin 11* 
leC lei 19C 



Gin Phe Leu 7-.sn Ser Vai Gly Asp Leu Leu Asp Leu He Pre Ser Lei 
45 H: 20( 205 

Ser Pre Thr Lys Asn Gly Ser Leu Lys Vai Phe Lys Arc Trp Asp Me: 



50 Gly His Gys Ser Ala Leu He Lys Vai Leu Pre Gly Phe Glu Asn Za- 

225 23C 23 5 24': 

Leu Phe /via His Ser Ser Trp T;,/r Thr Tyr Ala Ala Met Leu Arg H 

24^. 25.C 2E^ 

T>'r Lys His ^rp Asp Phe Asn Xaa He Asp Lys Asp Thr Ser Ser Se: 

26l 265 27C 



Arg Leu Ser Pne Ser Ser Z^rr Pre Gly Phe Leu Glu Ser Leu Asp Asf 
60 27: 26C 



Ul- A, 



PC l /rS98/0448: 

wo 98/39440 

?4] 



_,eu Ser Ser Gly I.eu He Leu Leu Gin Thr T'iT Asn Se: 
2£r 30C 



Vcl Fhe Afh Lys Thr Leu Leu Lys Gu- 
3C- 31C 



10 (2) IKrC^^J-.TlON FOR SEQ NO: 2 3': . 

(i) SEQUENCE CHARACTEKISTICS : 

(A) LEIMGTH: 2 96 airdnc ecid? 

(B) TYPE: arrdnc acic 
]^ (D) TOPOLOGY: imec;: 

(xi) SEC'UENCE DESCRIPTION: SEQ ID NO: 237: 

Met Leu Gin Gly Pre Gly Ser Leu Leu Leu Leu Phe Leu Ala Ser Ki.^ 

IC li 



20 



CvE C\'r Leu Gly Ser Ala Ai-g Gly Leu Phe Leu Phe Gly Gin Pre hs] 



2C 



3C 



Fhe Ser lyr Lys Arg Xaa A<5n Cys Lys Pro He Pro Val Asn Leu Gii. 

25 3.^ 4C 'i^- 

Leu Cyr Hir Gly He Giu Tyr Gin Asn Met Arg Leu Pro Asn Leu Lev 



5t 



6C 



"^0 Gly H^s Glu Thr Met Lys Glu Vel Leu Glu Gin Ala Gly Ala Trp I li ^ 
e] 7C 7^ hi 



35 



Pre Leu Val Met Lys Gin Cys His Pre Asp Thr Lys Lys Phe Leu Cy^ 
8^ 9C 

Ser Leu Phe Ala Pro Val Cys Leu Asp Asp Leu Asp Glu Thr He Gi: 
lOC IC^ 



Pro Cys His Ser Leu Cys Val Gin Val Lys Asp Arg Cys Ala Pro Va^ 
40 ^ IH 12C 

Met Ser Ala Phe Gly Phe Pro Trp^ Pre Asp Met Leu Glu Cys Asp ^-^^ 
1?( 13b 140 

45 Phe Pro Gin Asp Asn Asp Leu Cys He Pro Leu Ala Ser Ser Asp Hir 
14i IBC IB^ If' 



50 



Leu Leu Pro Ala Thr Glu Glu Ala Pro Lys Val Cys Glu Ala Cys Ly: 
16.- 17f 17^ 

Asn Lys Asn Asp Asp Asp Asn Asp He Met Glu Thr Leu Cys Lys Asn 
18C le^ 



Asp Phe Ala Leu Lys He Lys Val Lys Glu He Thr Tyr He Asn Ai'c 
55 19!: 20C 205 

Asp Thr Lys He He Leu Glu Thr Lys Ser Lys Thr He Tyr Lys Leu 



21C 



22i 



60 Asn Gly Val Ser Glu Arg Asp Leu Lys Lys Ser Val Leu Trp Leu Ly; 



wo 98^3944* 



pn/rs9?^/0448: 



34: 



22b 24r 

Asr 5er Leu Gin Cy- Tr^ C\- g:^ Glu Met A-r: Arp :]e A^n Ala ^-c 

Tyr :.ei: Val Met Gly Gin Lyp G.n Gly Gly Giu Leu Val lie Tr^j Se: 

26C 26! 27^ 

Vcl Lys Ajtc T-rp Gin Lyr G.y G]n Arc Glu Phe Lvs Arc He 5-er Arc 

Ser lie Ajtg Lys Leu Gin Cys /^c 
25C 25: 



20 



30 



C; ZLTOFJ-IATION FOR SEC IE NC: 23t : 

(i) SEQL^JCL GHAJ^ACTE RIFT ICS: 

(A) LENGTH: 91 arranc acidf 

(E; T/PE: a.n:anc acic 

(D; TOPOLOGY: linea.^ 
txi) SECL^^^CE DESGRIPTIC'\^: SEQ IDNC: 23^ . 

Mel Ale Ser Leu Gly H:s lie Leu Val Phe Cys Val Gly Leu Leu Thi 
' ^ IC li 

M6t Ala Lys Ala Glu Ser trc Lyr Glu His Asp Pre Fhe Thr Tfi Asp 

Tya- Gin Ser Leu Gin lie Gly Gly Leu Val He Ala Gly He Leu Phf 
3b 4C 45 



lie Leu Gly He Leu He Val Leu Ser Arc Arg Cys Arg Cys Lys Pht 



40 



A-n Gin Gin Gin Arc Thr Gly Glu Pro Asp Glu Glu Glu Gly Thr Ph? 

7[ 7! K 

Au-c Ser Ser He Arg Arc Leu Ser Xaa Arg Xaa Arc 



4^ il) II^C'KMATION FOR £EQ ID NC; 23 9: 



50 



H) SEQUENCE CHARACTERISTICS: 

(A) LE^:GTH: 71 ajRinc acicr 
(E) T^TE: arrrno acic 
(D) TOPOLOGY: l:nea: 
(xi) SEQL^NCE EESCRIPTION: SEQ ID NO: 239: 

Met Pre Gly Thr Phe Leu Ai c Pro Phe Val Phe Leu Phe Leu Pne '^e 

55 - 

Cys Cys Cys Leu His Ser Gly Gly Leu Gly Gly Val Pre Leu Pro Pre 
2C 25 3( 

Phe Pro Pro Gin Ala Gin Arg Gly Glu Gly Pre Gly Lys Tr-p Met Se: 
60 3^ 4C A-^ 



wo 9^/39446 



PCl/l S98AM48; 



Frc Pre Leu Pre Pre 
5C 



His Pre Vcl Val Ala Pre Pre Thr Pre Ser Pre 



6C 



Ser Arc Gly Oys Val Leu Leu 
6: 



10 (Z) INFORKATION FOR SEQ ID NC : 24C : 

(i) SEQUENCE CHAKACTERISTICS: 

(A) LET^IGTH: 71 amino acids 
(E) T^TE : arrdnc acic 
]f (D) TCPCLOGY: Imea: 

(xi) SEC'JETCCE DESCRIPTION: SEQ IE : 2 4C: 

Met Pre Gly Thr Phe Leu Ara Pre Phe Val Phe Leu Phe Leu Phe lie 
i K 1^ 



20 



Cv- Cy^ Cys Leu His Ser Gly Gly Leu Gly Gly Val Pre Leu Pro Pre 
2C 2i 3t 



Phe Pre Pre Glr. Ala Gin Arc Gly Glu Gly Pre Gly Lys Trp Met Se^ 
25 3i ^- 

Prc Pre Leu Pre Frc Hi- Pre Val Val Ala Pre Pre Thr Pro Ser Pre 
5 C 

30 Ser Arg Gly Cys Val Leu Lev 

6- ^( 



35 (2) INFORMATION FOR SEv ID NC : 241: 

(i) SEQUETJCE CEARACTERISTICS: 

(A) LENGTH: 2 6 amino acid? 

(E) TYPE : arrdno acid 
4(; (D) TOPOLOGY : linear 

(xi) SEQUENCE PRESCRIPTION: SEQ ID NC : 241: 

Ke" Phe Tyr Val Leu Ser Val Ser Xaa Leu Xaa Leu Phe Leu Ala Cysr 

^ : , K It 

45 

G~y Leu Cy£ Leu Xaa Leu Leu Thjr Gly Lys Leu Le: 
2C 2^ 



50 

(2) IKTCRyiATION FOR SEQ ID NO: 242: 

(i) SEQUE.NCE CHARArTERISTICS : 

(A) LO^iGTH: 5 8 amino acioF 
55 (E) TYPE: ajTiino acid 

( L ) a^OR::LOGY : 1 1 near 
( X i ) S EQiniNC P. :: E SC R : PT : ON : SEQ ID NO : 241 : 

Met LYE Leu Phe Arp Ala Ser Pre Thr Phe Phe Ala Phe Leu Leu Gly 

60 : ' K 1^ 



wo 98/39446 



rn /rs98/0448: 



H::: Z-e A^o I-lel Glu Val Leu Ale Leu Leu lie Tyj- Leu Le;: 

2: 5C 

5 GiV ?:c Ga\' Tr^-- Vol Pre Ser Ale Leu Xc£ Ajtc Leu His rrc Gly Hi? 
3r 4C 4i 

Leu Ser Gly Ser Val Leu Val Ser Ala A}c 

10 



(2; irCFCFJ-y^.TIOrC FOR SEQ ID NC : 243: 

15 (i) SEC'JE-'^CE CHAJIACTERISTICS ; 

(A) LENGTH: 12 5 arranc &cdc; 
(E) TYPE: aixiinc acic 
(D) TOPOLOGY: lineal 
(xi; FEC'JEICCE DE?CRIPTIO\^: EEC II NO: 24 J . 

20 

Met ::e Leu Gly G:.y He Val Val Val Leu Val Phe Tlir Gly Phe Val 

Trp Ala Ala His Aj^n Lys Asp Val Leu A^rc A^c Met Ly£ Ly£ Arg Ty: 

2b 3C 

Pre Thr Tlir Phe Val Met Val Val Met Leu Ale Ser T>^ Phe Leu II f 
3^ 40 41 

30 Ser Met Phe Gly Gly Val Met Val Phe Val Phe Gly He Thr Phe Pre 

5.^ 6( 



35 



45 



50 



Leu Leu Leu Met Phe He His Ala Ser Leu .Ara Leu Ajtci Asn Leu Lys 

et 7C 7: ' 8C 

Asn Lys Leu Glu Asn Lys Met Glu Gly He Gly Leu Lys Ai'g Ttir Pre 

9( 9^ 



Met Gly J e Val Lea: Asp Ala Leu Glu Gin GOn Glu Glu Gly He Asr. 
40 IOC IC^. 110 



Arc Leu Thr A^p T\^r He Ser Lys Val Lys Glu 
2H 12r 



(2) irxIFO'KMJi.TlON EOR SEO ID NO: 2 44: 

( i ) SEQ'XiLNGE CHAJ^Ar TERl ST I OS . 

(A) LE^\:GTH: 7 5 arr.mo acid; 

(E) TYPE: amino acic 

(D) TOPOiLOGY: Hnea; 
(xi) SECL:E?JCE DESGRTPTION: SEQ ID NC : 24 4: 



55 Ala Leu Val Ser Gly Gin Leu Cys Met Glu He Ala Arg Gly Asn H 



60 



Phe Phe Leu A.rn Xaa Leu Val Thr Thjr Phe Gys Cys Ser Cys Leu Leu 
2( 2: 5C 



wo 98/39446 



VCl /I S9S/044S: 



10 



25 



30 



35 



Leu Ser Vol Xaa T-.- Leu His Xaa Gly Pne Fhe ^Vr Ser Ser Leu C^^- 
Lys Cys C\'f Fhe Val Leu Val Val Leu Ser Arc He Giy Ser Val h£r. 
G^u Tnr Tr^: Ser Cvf Aftn Phe Ser lie 



(2) ir.TCRT-lAT2 0N FOR SEQ ID NO: 24b 



(i) SEC'JENCE CHARACTERISTICS: 
15 (A) LENGTH: 4 9 aiTLinc ocic5 

(E) T^TE: amino acic 
(D) TCPOLOGY: linear 
ixi) SEQUENCE DESCRIPTION: SEQ ID NO: 24b: 

20 Thr Pre Ale Thr Thr Ser Ser Ser Ser Ser Pre Leu Phe Leu Ser Ser 
* ^ IC :b 

Pre Asp Trp Ser Ser Cvs Pre Ser Gly Ser Cys lie Ala Pre Trp Cy^ 
2( ^ 2b 3C 



Thr HiF Irp Ser Ser He Leu Pro Ser Leu Xaa lie Thjr Ser Ser lit 

4C 4b 

Pre 



(2) IICFOKT^i^vTJON FOR SEQ ID NO: 246: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 9 air.ino acic: 

(B) TYPE: airano acic 
(D) TOPOLOGY: Irneai 

40 ixi) SEQUENCE DESCRIPTION: SEQ ID NC : 246: 

Ket Ala Ara Val Pro Pro Leu Ser Ser Ser Trp Thr Ser Ser Arg Ty: 
2 ' t iC lb 

45 Arg Arc Irp Leu Cys Cys Pro Val Trp Trp Thr Thr Phe Trp Ala Th: 

2( 2b 3C 

Ala Trp Ser Leu Thr Lys His Leu Tyr Lys Asp Val Thr Asp Ala 11 f 

4C 4^ 



50 



Arg Asp Vai His Val Lys Gly Leu Met Tyr Gin Trp lie Glu Gin Asi 

50 5b ec 



Met Glu Lys Tyr lie Leu Arc Gly Asp Glu Thr Phe Ala Val Leu Se: 

55 6^ 7C /: ec 

Aac Leu Vai A]a His Gly Lys Gin Leu Phe Leu lie Thr Asn Ser Pre 

pc 9c 9b 



60 Fhe Ser Phe Val Asp Lys Gly Met Arc His Ket Val Giy Pro Asp Trj- 



wo 98/3944( 



PC 1/1>%/(M48: 



34( 



:(.■[ iC: lie 

I'Src Str Ssi r Ket 7rr Ser leu Ser Arc: G^n Thr £er Pre A^g .St: 



Ser Le-j Tr.r G.y Ala Thr Fhe Arc lys Leu Asp Giu Lys Gly 5:er :.e-. 
i2( 13: 14C 

Gar. ^rp /-^p ^-^^'c lie Thr ;-j:g he- Glu Lys Gly lys lie Tyr Arc Gl:. 

10 j4: i5C 1^^ 16^ 

Gly ;^^r. leu P::e Asp Fhe leu Pjtc leu Thr Glu 7'rp Arg Gly Pre Arr 

165 Hi 11^ 

15 Val leu Tvi Piie Gly Asp His leu Tyr Ser Asp Leu Ala Asp Leu Me^ 
IPC 19C 

Leu P^g H:s G-y Trp Arc Thr Gly Ale lie He Pre Glu Leu Glu Ar( 

ISi 20(. 201 



20 



Glu He ;irc: He- He Asn Thr GJu Gin Tyr Ket His Ser Leu Thr Ir] 
21( 211 22C 



Gin Gin Al£ Leu Thr Gly Leu Leu Glu Arc Met Gin Thr Tyr Gin Asj 
25 22i 23C 23t 24; 

Ala Glu Ser Arc Gin Val Leu Ala Al£ Trr Met Lys Glu Arg Gin Gl' 
245 2b[ 255 

30 Leu Ajc Gys He Thr Lys Ala Leu Phe Asn Ala Gin Phe Gly Ser IH 

2 6 f 2i 211 

Phe Arc Thr Phe His Asn Pre Thr Tyr Phe Ser Arg Arg Leu Val Ar 
275 2ec 285 

35 

Phe Sei Asp Leu Tyr Met Ala Ser Leu Ser Cys Leu Leu Asn Wr Ar<: 
29( 295 30( 

Val Asp Pne Tni Phe Tyr Pre Arc Arc Tnr Pre Leu Gin His Glu AH 
40 3C5 31C 3 15 3 2; 

Pre Leu Irp Met Asp Gin Leu Leu His Arc Leu Has Glu Asp Pre Leu 
325 33(" 33- 

45 Pro Trp Xoc 



50 (2) :T-:FOR]-':^.T:orc for seg id nc: 2 4H 
(i) sec;l^£mge characteristic:- : 

{A) LENGTH: 1& arr.inc aeic: 
(B) TYPE: a.T.inc acic 
55 (D) TOPOLOGY: linea: 

(xi) SEC'LTl'^'CE DESCRIPTION: SEQ ID NC : 247: 

Met Ala Leu Leu Ser Cys Val Val Asp T/r Phe Leu Gly His Ser Lei: 
15 H H 

60 



w o 98/39446 



i>n/rs98/0448: 



>:aa Vc 



{i: :nt'c?j-l--t:on for sec ic nc : 2 4e 

szcuENCE character: ST :C5 

(A) LENGTH: J 3 9- ajT.inc ociG5 
10 (E) T^i'PE: arr^inc acic 

(2) TCPC'UOGY : linea: 
(xi} SEC'CETsICE DESCRZPTlOrC: SEC ~D NC : 24&: 

M^-t: f-^c^n Trp Glu Leu Leu Leu Trp Leu Leu Vai Leu Cv's Als Leu Lei 
15 : e IC 2-^ 

Leu Leu Leu Val Gin Leu Leu Arc Phe Leu Arc Ala Asp Gly Asp Lev 
2C 2e 3C 

20 Tha Leu Leu Trp Ala Giu Trp Gin Gly Arc Arg Pre Glu Trp Glu Leu 
3: 4( 

Tm- A^p Met Val Val Irp Val Thr Gly Ala £er Ser Gly lie Gly Glu 
t( 6C 

Glu Leu A^a Z\rr Gin Leu Ser Lys Leu Gly Val Ser Leu Val Leu Se: 
6i "VC It 



25 



Ala Arc Arc Val His Glu Leu Glu Arc Val Lys Arg Arg Cys Leu Giv 
30 ~ ~ 9i 9i 9: 

Asn Gly Asn Leu Lys Glu Lys Asp lie Leu Val Leu Pre Leu Asp Le^i 
IOC IC^ lie 

35 Thi Asp Trir Gly Ser His Glu Ala Ala Thr Lys Ale Val Leu Gin Gl\- 
11^ 12( 121 

Phe Gly Arc lie Asp lie Leu Val Asn Asn Gly Gly Met Ser Gin Ar^ 
15C 13^ 



40 



55 



Ser Leu Cys Met Asp Thr Ser Leu Asp Val Tyr Arg Lys Leu lie GL- 
14i ^ ISO 155 16^ 



Leu Asn Tyr Leu Gly Thr Val Ser Leu Thir Lys Cys Val Leu Pre H'i 

45 165 17C 17^. 

Ket lie Glu Arc Lys Gin Gly Lys lie Val Thr Val Asn Ser lie Lev 
18C lee l&C' 

50 Gly lie lie Ser Val Pro Leu Ser lie Gly Tyr 'C\'S Ala Ser Lys Hi 5 
19: 2Cf 20i 



Ala Leu Arc Gly Phe Phe Asn Gly Leu Arc Thr Glu Leu Ala Th^ Ty: 
21C 21^ 22C 

PrC' Gly lie lie Val Ser Asn lie Cys Pro Gly Pro Val Gin Ser Asv 

2 2^ 2 3C 23 ^ 24 f 



:]e Val Glu Asn Ser Leu Ala Gly Glu Val Thr lys Thr lie Gly An 
60 245 25C 25: 



w o 98 3944* 



FCT/l S98/(J4482 



MS- 



kFT. G.y A5T ^^-i'- -ti i::5- Ly?" Ket Tr.r Tr.r Ser ^^'c Cy^ Val Arc l^e;. 
2eC 27C 

5 Ke: i^L-v Z'^e Ser Ket Al£: ?-^t. Psr. Leu L\t Glu Vai ^rp lie Ser Glu 

21' 2K 2^: 

Gir. rrc Phe Leu Leu Vci 7hr lyr Leu Irp Gin T^^r Met Pre Thir Trf 

2S-C 29: 50C 



10 



Ale Trr Trp :]e Thr Asn Lyt- Met Gly Lys Lys Arg He Glu Arn Fhf 
3CL 3IC 31r 32C 



Lys Ser Gly Vol Asp Ale A^-p Ser Ser T>^r Phe Lys He Phe Lys Tr^ 
15 32r 33C 33: 

Lys His AS} 



20 

(2; IK^CRT-y^.TION FOR SEC IE KC: 24 9: 

( i ) SEQL^rE CHAJ^rXEFJ ST3CS : 
2f (A) LENGTH: &e ananc ccids 

(E) TYPE: ananc ac ic 

(D) TCPCLOGY: Iinea: 
( X i ) SECLTHvGE DE S :RT P7 1 CN : SEC I D NO : 24 9: 

30 Met G'V Ala A^g Pre Gly Gly His Pre Gin Lys Trp Ser Phe Leu Tri 

r K 1^ 

Ser Leu Ala Leu Trp Leu Pre Leu Ala Leu Ser Val Ser Leu Phe Leu 

2C 21 3C 

35 

Gly Leu Ser Leu Ser Pro Pro Gin Pre Gly Leu Ser Leu Irp Cys Th: 
3i 4t A[ 

Leu Ser T^^r Cys Cys Glu G'^n Irp Lys Phe Lys Gly Tl-ir Pre Ser Pre 
40 5t bl 6C 

Ala Leu Leu Asn Leu Gly Thr Gin Pre Lys Lys Asp Lys Lys Leu Glu 

45 Asp Ser He Ala Thr Gin Leu Arc Xaa Leu Pre Glu Lys A.sn Ser Asn 
8e 9C 9! 



50 



(2) ILr^PJ-l/'-TlON FOR £EQ ID NO: 25C . 

55 (i) SEQL^CE ch/-j^acter:stics : 

(A) LE:^GTH: 7 9 amino acids 

(B) T\TE: arr.mc acic 
(D) TOPOLCCT: linear 

(xi) SEOL^CE DESCRIPTION: SEQ ID NO: 25C : 



60 



wo 98/3944*1 
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34 <: 



Ke^ ^'c Leu Tr^ Fhe Leu Leu 1 Leu Leu Thr Leu Ala Thr Leu C\- 

Th„- Arc Leu His Arc Am Fhe A-c Arc Gly Glu Ser lie Tx-r Trp Gly 
5 ~ 2C -~ 

p^,^ r^.._ Qer Gin A^^F "yr.r Val Ale Ala Val Leu Lys ;u'c Arc 

10 Leu Leu Gin Pre Ser Arc Arc Val Lys Arg Ser A^c Arg Arg Fro Xaa 

5C 6C 

>aa Pro Pre Thr Pre Asp Ser Gly Pro Glu Gly Glu Ser Ser Glu 

-7C 7- 



1? 



(2; INTORMATION FOR SEQ ID KC : 251: 

20 (1) SEQL^NCE CKAJIACTEKISTICS : 

(A) LENGTH: 3 54 airanc acid? 

(B) TYPE: a^nranc acdc 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 251: 



25 



Met Giv Pre ^er Thr Pre Leu Leu He Leu Phe Leu Leu Ser Trp Sei 



Gly Pre Leu Gin Gly Gin Gin His His Leu Val Glu lyr Ket Glu Arc 
30 " 2C 2t 3t 

Arc Leu Ala Ala Leu Glu Glu Arg Leu Ala Gin Cys Gin Asp Gin Sei 
3^ 4C ^' 

35 Ser A^c His Ala Ala Glu Leu Arg Asp Phe Lys Asn Lys Met Leu Pre 
5C 

Leu Leu Glu Val Ala Glu Lvs Glu Arg Glu Ala Leu Arc Thr Giu Ale. 
7C -7^^ 



40 



Asp ^h- He Ser Gly Arc Val Asp Arg Leu Glu Arc Glu Val Asp T\rr 
85 9C Si 



Leu Glu Th^ Gin Asn Pro Ala Leu Pre Cys Val Glu Phe Asp Glu Lys 
45 IOC lOL lit 

Val Thr Gly Gly Pro Gly Thr Lys Gly Lys Gly Arg Arc Asn Glu Ly5 
HE 12C 12i 

50 Ty-r Asp Met Val Thur Asp Cys Gly Tyr Thr He Ser Gin Val Arg Sei 
13C 13e i^(^ 

v^. Ly^ He Leu Lys Phe Gly Gly Pre Ala Gly Leu Trp Thr Lys 

l*4r^ 15C 15i 

Asp Pro Leu Gly Gin Thr Glu Lys He Tyr Val Leu Asp Gly Thar Gin 

iti l^-'C' 

Arri Asp Thr Ala Phe Val Phe Pro Arc Leu Arg Asp Phe Thr Leu Ala 

60 lec IP^ 



55 
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?5f 



1(' 



y.et A.^: Ala Aj:c lyz I/-^ ^er Arc Val Ajtc V&1 Pre P:je Pre Tr]:' Vb, 

is-^ :iO^ 2c^. 

G^>^ T-r Gly Gin Leu Val ^vr Gly G^y Fhe Leu ^"..'r P^ie Ala Arg Arc 

2K 11' 

Ire Pre Gly Arc Pre Gly Gly Gly Gly Glu Met Glu Asn Thr Leu Gir. 

12^ 235 24C 

Leu He Lys Phe H:s Leu Ale Am Arc Thr Vel Val A-sp Ser Ser Val 

245 25C 255 

Phe Pre Ala Glu Gly Leu He Pre Pro Tyr Gly Leu Th-r Ala Asp Thi 

1^ 26C 265 27( 

T^o: He AJ^p Leu Ale Ale Ajrp Glu Glu Gly Leu Trp Ale Vcl Tvr Ale 

275 26C 2F^ 

20 TfiT Arc Giu Asp Aep A^c Hat Leu l^eu AJa Lys Leu Ajsp Pro Gin 

29C zS-i 30C 

Tr^ Leu Asp Thr Glu Gin Gin Irp A.sp Thr Pro Cys Ire Ajra Glu Asn 

305 3i: 315 32C 



2t 



Ale Glu Ala Ala Phe Xaa He Cys Gly Thr Leu Tyr Val Val Tyr Asn 
325 33C 335 



Tra- Arc Pre Ala Ser Arc A^a Arc He Gin Cys Ser Phe Asp A.la Sei 
30 34C 345 35r 

Gly Pre 



3f 

(2) ir<rPCRI^^TlCX FOR SEC ID NO: 252: 

( i ) SEQUENCE CKAk^-rTERl STI CS : 
A{ (A) LENGTH: an^ino acids 

(E) TYPE: ammo acic 

(D) TOPOLOGY: Hnea: 
(xa) SEQUENCE DESCKIPTICN: SEQ ID NO: 25^ 

45 Met Leu Cys He Asn Gly Thr Thr Pro Arg Pro Leu Pro Val Pro Sei 
1 : :C 15 

Pre Phe Gl:^' C-j,^s Met: He Phe Pne Fhe Phe Lys Am Pre Trp' Lys Gin 
2C 25 3C 

50 

A^G Leu Leu Gin Gly 1 rp Leu Gly Ala Arc Pre He His Leu Leu Gl^^- 
35 4C 45 

T^/T Leu Pro Leu Ser Leu Lf-^u Trp Cys Pro Phe Pro Leu Pro Cys Ala 
55 5C 55 6( 

Arg Cys Ser Val Val H.^ He Ser Ser Pro Arc His Gly Ala His Ale 

65 7i 75 8C 



60 Pre Arc Asp Met He Leu Ser Leu Val Leu Ala His Gly Ala Leu Ty: 
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PC 



9C 



hys niu Leu Glv G:y Arc Gly Arc Lys Trr Giu Pre te: 
IOC 10^ 



15 



ii] iKTCRi-:^--T3o:: fcf. seq ii: NC: 253: 

(i) SE?'Ji:?<ICE CHARA.CTERISTICS : 

(A) LENGTH: 4 5 amine ccia£ 

(E) TYPE: amino acic 

(D) TOPOLOGY: lineaz 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 253: 

Met Phe T\rc Fhe Leu Pre Leu lie Phe Pre Ala Phe Pro Pre Trp Ala 

IC 15 



Fhe Arc Leu Ser Thr Leu Phe Thr He lie Ser Trp Ser Glu Asp Se^ 
20 ' 2i 21 3C 

Asn Asn Ser Gin Val ly^ Met Asn Cys Val Cys Ser Phf 

4C ^'^ 



25 



(2) IKFCRKATION FOR EEQ ID NC: 2 54: 



(i; SEQUENCE CHARACTERISTICS: 
3Q (A) LFINGTH: 515 amino acic.^ 

(E) TYPE: am.ino acic 

(D) TOPOLOGY: lineal 
(xi) SEQ-JEJCCE DESCRIPTION: SEC ID NC : 254: 

^5 Met Ala Gly Gly Aio Cys Gly Pre Xaa Leu Tr^ Ala Leu Leu Ala Ala 
" - : 1( 1^ 

Trp He Ala Ala Val Ala Ala Thr Ala Gly Pro Glu Glu Ala Ala Lev: 
2C 2b 3C 



40 



Pro P-c G-u Gin Ser Arc Val Gin Pre Met Th^ Ala Ser Asn Trp Th: 



Leu val Met Glu Gly Glu Trp^ Met Leu Lys Phe Tyr Ala Pro Trp Cys 
45 50 55 &C 



Pro Ser Cvs Gin Gin Thr Asp Ser Glu Trp Glu Ala Phe Ala Lys Asn 
6S ^ 7C 

50 G>y Glu ::e Leu Gin lie Ser Val Gly Lys Val Asp Val He Gin Giu 

8: 9C 55 

Pro Gly Leu Ser Gly Arc Phe Phe Val Thr Thr Leu Pro Ala Phe Ph. 

IOC 105 lie 

F-s Ala 'y- A-p Gly He Phe Arc Arg n^r Arg Gly Pro Gly He Pnf 

IH 12C 12\ 



55 



Glu Asp Leu Gin Asn Tyr He Leu Glu Lys Lys Trp^ Gin Ser Val Glu 
60 130 125 
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I-rc lev T!.r G.\' Tri: Lvf Se: c A.c Se.: Le-j Tm Ket Ser Gly Ke* 
14: IBC ]6C 

5 Al£ Giv Leu F:it Ser lie Ser Gly Vys lie "rp His Leu Kis Asn Ty: 
lit i7C -7: 

Pr.e 7hr Vol Tr.r Leu G:y lie Pre Aie Trp Cys Ser Tyr Val Phe Pr.* 
IK 19C 

10 

Va: He Ale Trir Leu Val Phe Gly Leu Phe Met Gly Leu Val Leu Val 
19t :0C 2Ci 

Val He Ser Glu Cys Phe T^or Val Pre Leu Pre Arc His Leu Ser Glu 
15 2K 215 22C 

Arc Ser Glu Gin Asn Pjrg Arg Ser Glu Glu Ala His Arc Ala Glu Glr. 

23C 23^ 24( 

20 Leu Gin Asp Ala Glu Glu Glu Lys Asp Asp Ser Asn Glu Glu Glu As: 
24: 2S( 2^^ 

Lys A^p Sei Leu Val Asp Asp Glu Glu Glu Lys Glu Asp Leu Gly As] 
2e( 26^ 27C 

25 

Glu Asp Glu Ala Glu Glu Glu Glu Glu Glu Asp Asn Leu Ala Ala Gl\ 
27: 2e( 28e 

Val Asp Glu Glu Arg Ser Glu Ala A.sn Asp Gin Gly Pro Pro Gly Gl: 
30 29{ 2St 30C 

Asp Gly Val Thr Arg Glu Xaa Ser Arg Ala Xae 
3CE 31C 31^ 



35 



(2) ::CrOFJ4A.T10N FOR SEQ ID NG; 2 5b 



(i) SE'P-JENCE CHARACTERISTICS , 
40 (A) LENGTH: 53 airrnc ac:ar 

(E) TYPE: a-mmo acic 
(D) TOPOLOGY: Imea: 
(xi) SEQL^CE DESCRIPTION: SEQ IE NO: 25b: 

45 Met Leu Lys Ala Leu Phe Arg T'hr Leu Gin Ala Met Leu Leu Gly Va! 
: K 11 

Zz-^ He Lr-u Leu Leu Leu Ala ^ ei Leu Ala Pre Leu Trp Leu Tyr Cyr 
2( 2: 30 

50 

Trp Ajc Ket Phe Pro Thr Lys Gly Lys Arc Asp Gin Lys Glu Met Leu 
3^ 4C 4: 

Glu Val Ser Gly He 
55 5( 



( 2 } 1 ICF CrJ^lA.T I O:: FOR SEQ I D NO : 2 5 6: 

60 
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15 



25 



{:) £eq'Je:<:ce characteristic? 

(A) LE?^GTH: S3 air.inc ccid- 
ih) TiTE: arr.inc acic 
{ D ) TC P-OLOGY : 1 me a: 
( X i ) FECL^CE DESCRI PT I ON : SEC ID ^'C' : 2 5 6; 

Ker :lf H::s Eeu Giv His lie Leu Phe l.eu Leu Leu 



Leu Pre Val Ale 



10 ;^le Gin Thr Thr" Pre Gly Giu Arc Ser Ser Leu Pre Aia Phe Ty: 

2C 2i 3C 



Pre Giy Thr Ser Gly Ser Cys Ser Gly Cys Gly Ser Leu Ser Leu Pre 

3^ 4C 

Leu Leu Aia Giy Leu Val Ala Aia Asp Aia Val Ala Ser Leu Leu lit 

5C SS €C 



Vai Gly Ala Val Phe Leu Cys Aia Arc Pre i^jrg Arg Ser Fro Ala Gin 

20 €t -^c 7i ec 

Asp Giy Lys Vai T\^r lie Asn Met Pre Giy Arc Giy Xat 



{2; IX-FGR^lA.TiGN FOR SEQ ID NO: 2b^^ 



(i) EEOUENCE CHARACTERISTIC."^ 
30 (A) LENGTH: 12 ana no acid^ 

(B) TYPE: amino acic 
(D) TOPOLOGY : Imea: 
(xi) Si:QUEr<ICE DESCRIPTION: SEQ ID NO: 257 ■ 

35 Frc Giv His Leu Leu Pio His Lys Tri: Glu Asn C^t 



40 (2) INFORKJ^.TION FOR SEQ ID NO: 2bh . 

(;) SEi^UENCE CHARACTERISTICS: 

(A) LENGTH: 18 52 base pair: 

(B) TYPE : nucleic acic 
45 (C) STRANDEDNESS: do^abit 

(D) TOPOLOGY: linea: 

(xi) SEQUENCE DESCRIPTTON: SEQ ID NO: 25S : 
50 TGGCATCTGT GAOZIAQiTGC CAC^<:TCCGG CCAGGATCCC TTCCTTCTCC TCATTGGCTC^ 6C 
ATG-GATCCCA AG3^3GCTCCT CTCCTTGACC TTCGTGCTGT TTCTCTCCCT GGCTTTTC^- 12 C 

GCAAGCTACG GAA.CA&:-TG^S GGGCATGATG AArTCCCCAA AC^ATTCTCCG GCAGTTGGGA 



55 



CACA^TGTCG ICACA/.T^GC AAJ-^.TCACTG GAGAA,CAC~TG IV'GAGAACAA A/^IAGI^GTC: 



18C 



AGCA7^.GTC^ TG?TGCCCCT GACATATG/-^. AGGATAAATA AGAGCATGAA CAAAAGCATC 240 



30C 



60 CTTGATCCAT CCG-AAC;CAr-3 CCCTCCACGT ^ATCTAGGAG ATCC<:TACAA GTTTTATCTi 3 6C 
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G.^'"-;.'.: -^t::; r^-r-^y^^;,:^- iy--.zj.^-- A^^^AAr-GA^^-G a':k.A':^ga'?:^ G:A^;:^:^:ATf- 4:f 

AC^T"T'rrG.-,GA AA.^J-.TX:^TTTC' A'": TGAGGrr"- TTT'?G^TT^X AG7T^:.AGGCr 77 AT^l^AC^CA'"- 4£C 

g:^:^:c::ac7:- gag;^aa'?7-a;. ag':^^:;^^': aagag^-^ca^gg agaa:ggga': cz^^--z^-s:c7T^r 

a:a'^:gggg: 'j-lg.cagt^gg;. g;a.c-gggga:; ( ^.t^g^gggt: aca!-:t&..ag '?o;-aaa(:;gcv ^cc 

10 <gg:acgi:^cg gactgaaccc- A'V-caaga-: "vcigagigtcc t^gtccctcac cctog^xo' eec 

ca:'-.7.'7g:t;- A'Ig^agatgta c^gct^gga-c c^t^gag-'jaacc ctatg'A'G^":aa. ;ga;-.tT'"'cca':- 72 c 

ac-'-^ca^g:^'"^ GG7GG:c:iG> A7v.g.A'S^-':a g;.ccc:tcag aaa.caaaacg atsggg-jagt-.:- 7ec 

15 

':/G^^'^.rG:.v' 7G7':a(5ggg.- 7\-7ca7ga':^g A77r:GATCA gggt^ggt;^^: acgagagtt^- e4C 

;.,(:,.A-\'GAGG.A-'- ':-:a-a;j-.cgaj-. c .g/:*:A''^::a'_- A'-AJ^.gagtg-g aa.a.'\aaaaa:- c'^gga-^'GAT'' sec 

20 zirr.^V'^hJ':'. 7'VAGAAAGV a"/7GA':a;: g;.7^7^gaga (G^GV'GGA^r: A7':'G7;.ATc: s-ec 

AG:,A7X3A7:-: IATTTTGAAA aG'G^TIAGG-GJ GAGA7':'TG7G AAGACC777A T'GJAA/.GAA;. 1C2C 

G-^G;- C/TTT^G GA':ATTG7G'-; GA'GGGG?':' tG A'XGG.r3CCG GGG-'^GATGTG gag:gg^gg' iofc 

25 

CG^M— CG^GGGT-GGGG G^^GGGGl-T^ : ' :t GG^:'7 G^TG: 7GG:GC'n"'.'rT A_^7C-G^'^^GGG: 114C 

c-:g G':-7g:-;g gga.?iGagggg 7G"'ggag":'.; gtgagtgggg gtcGtCtg-^t:^ a.aggt^G7tca. :20c 

30 A7AG1GGAGGA CGG<?TOGGGG TGGAGTGGTA G :.A'G?-.7CAAA. 7ACGGAT':CG '-rAGG-GGC'GA. I26C 

&.:AG.'7G'.-?:'G AGGC^GGGTAG AG'^GGG-^AG- r^A^r'^A.^TAGG TACTGGCG<5A ^'■■"^■rGG.GGCG:- 2 32C 

C^T.^- (i-^TC-^rGCGGG CLr.T:^TGGI;L^; GGG-GGGTGGi? GGGAGGGiGGl^ (.^AjGGTGAGA'" }3&( 

35 

a7G-:'X77a: (tGgcaagaa-^ gtv^gaga':'G: aggagttcgg G7Cg:gg:tg 7:^gaagaag' :44C 

AG:.AAG':GA^ TG^CAAAGG:^ i:.A'.GA':^G AG^G:GAGGA GrTGSAiGr-TA t^g^agagtg isoc 

40 G:7:r:-7G7-: tctxggacag: agggg^a-j:^ tgagggtgct GTGG:GGGn G':ag:atg'?> :^6C 

G:AGG7''7:7 G:^7TGGTG7G A--7GA^G-TA GGAGIATC-GA A'GGCGCAGCC GrG-Gy:AC-GA I6.2r 

T^AG^T'-^GAG <-GA7t5GGCAG 1 G'-:~i:AA.GA:G CAGA.A7ACG7 GG/iAGC^rGAT <GGAA'G:;CAT-: :6fiC 

45 

tg^-taig-aa/g: ggagtgixgga gg':gi^g:^:-ga c-tcacgatg aa^c^gggagg G^iroGL^ATG:^ 174C 

T('^:.:;.T ^^GAGGG^GGGr ;G:'^:GGG-G'G : '"^GG: A(GGGG CAG7r771rGG ^GAGAGTGTX-- I^^OC 

50 g:-77':g7a-gg c^gggtcaa-G oxg-gt^-gg attaaagaag ggtggtgg^ag g7 les: 



55 (2) irG--cH:-iA7ior: for sec ir :cg: 2rS ■ 

( i ) £ ECUHCCE GhlAG-A.CTE r I GT I G S : 

(A) LOslGTH: 571 aTjno cc;dr 
<E) T/FE: arr.:nc aczr 
60 (D) TOPOLyG^G/: linea: 
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(xi; SECUO<:CE CESCK:PTI0K: sec IE KC: 2 5 9: 

Met g:u Eeu Glu I.eu Asp AIe. g:\- /-^p Gin Asp Eeu Ee-J Ala Phe Eeu 

: 5 ic 1- 

Eeu GiU Glu Ser Gly Asp Eeu Glv Thr Ala Pro Asp Glu Ala Val Arc 
2C 21 5C 

Ala I-rc Leu Asp Trp Ala Eeu Pre Leu Ser Glu Val Frc Ser Asp Zr\ 
10 3L 4C 4^ 

Glu Val Asp Asp Leu Leu Cys Ser Leu Leu Ser Pro Frc Ala Ser Leu 



5C 



6C 



1^ Asn He Leu Ser Ser Ser Asn Pre C>'s Leu Val His His Asp His Th> 

7C 7t BC 



20 



T^.a- Ser Leu Pre Arc Glu Thr Val Ser Met Asp Leu Giu Ser Glu Sei 
85 9C £^ 

Gvs ^-a-c Lys Glu Gly Thr Gin Met Ttir Pro Gin His Met Glu Glu Leu 

IOC ic^ lit 



Pi^ Glu Gin Glu He Ala Arc Leu Val Leu Thr Asp Glu Glu Lys Sei 
25 11^ 12C 12^ 

Leu Leu Glu Lvs Glu Gly Leu lie Leu Pre Glu Thr Leu Pre Leu Th:r 
a5C ^ 13i 

30 Lys Thr Glu Glu Gin lie Leu Lys Arc Val Arg Arg Lys He Arc Asr 
14^ aSC 1S5 16C 

Lys Arc Ser Ala Gin Glu Ser Arc Arc Lys Lys Lys Val Tyr Val Gly 
165 HC H^ 



35 



Gly Leu Glu Ser Arc Val Leu Lys Tyr Thr Ala Gin Asn Met Glu Leu 
18C le- 



Gin Asn Lys Val Gin Leu Leu Glu Glu Gin Asn Leu Ser Leu Leu Asj 

40 195 20C 201 

Gin Leu Arc Lys Leu Gin Ala Met Val He Glu He Ser Asn Lys Th: 

21C ^ 21^ 22C 



45 Ser Ser Ser Ser Thr Cys He Leu Val Leu Leu Val Ser Phe Cy; 



23C 



s Leu 
24C 



50 



Leu Leu Val Pro Ala Met Tyr Ser Per Asp Thr Arg Gly Ser Leu Pre 
245 25C 25^ 

Ale g:u His Gly Val Leu Ser Arg Gin Leu Arg Ala Leu Pro Ser Glv 
260 265 27C 

A^^p Pre Tyr Gin Leu Glu Leu Pro Ala Leu Gin Ser Glu Val Pro Ly5 
55 ^ 27^ 2e.c 

/vsp Srr Thr H;] s Gin 'I'rp Leu Asp Gly Ser Asp Cys Val Leu Gin Ale 
2Si 29^ 30C 

60 Pro Gly Asn Thr Ser Cys Leu Leu His Tyr Met Pro Gin Ala Pro Se: 
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:^c^ 3:^ 3:l j2c 

Ala Glu Frc Pr: Leu Glu 'Trr. lie Phe Pre Arp Leu Ser Ser Glu Pre 

Le-J Cj's Arg Gly Frc I^e Leu Pre Leu Gin Ala Aj:r. Leu Thr A.rc Lyj 
54C 34e 3e( 

Gly Gly Trp Leu Pre Tr.r Gl\' 5er Pre Ser Val He Leu Gin Asp Ajtc 

]( 35i 3eC 36: 

T-yr Ser Gly 
37C 



If 



50 



ILTCRI-IATION FOR SEC NC : : 6C: 



(i) SEQ'JE^JC^l cha.racter:stic£ : 
2(' (A) LEr^^GTPL 1: arranc acicis 

(E) r/PE: an.: no acic 
(D] TCP:;LCC^V; l:nea> 
(Xi) SEQUET^^:!: LESGRIPTlCrJ: SEQ ID NC : 26 C 

25 Cyc Arg Cys Ala Ser Gly Phe Thr Gly Glu Asp Cyj 
1 5 IC 



30 (2] IKTORJ^iATION FOR SEC IT IJG : :61: 

(i) SEQURNGF GHA.RA.CTERISTICS : 

(A) LETJGTK: 11 arunC' acids 
(E) r/PE: ajTtinc acid 
?f (D) TGP'jLOGy; Imea: 

(xi] SLCLT.TJCE PEPCRlPLlOi:: SEC IE' NC : 261 

Cyr Thr CV^ Gun Val Gly Phe Trrr Gly Lys Glu Cy^ 
1 L K 



40 



(2) irJFORMATjC^ FOR SKv IE NO: 162: 

At ii) SECIJETJCE CHAJ^GTLRISTICS: 

(A) LETJ'^TH: 12 arrtinc acidE 
(E) T"/PE ; a-^anc acid 
( D J T( : PC LOGY : 1 1 rieai 
fxi) SEvUn:CE LESGRI^^TIGIJ: SEC IE NO: 26: 



Cyf^ :.eu Aj^n Leu Fro Gly Ser Tyr Gin Cys Gin C\'i 
1 i IC 



(2) 1 :JF CKI-IAT I C'l^' F OR SEC IE T JO : 2 63: 

( i } S EOETENr F GHARAC TER I ST J C S ; 

(A) LE?CTH: 2 2 ajTuno acias 
60 (E) T"/PE: aTLinc acid 
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?5 



( D } TC PGI.OGV ; 1 : r.e a: 
(xi) SEg-UENCE ^LSCRIPTICX: SEQ ID NC : 263: 

Ly£ Cys Leu Thr Gly Phe Thr Gly Gin Lys Cyf 

K 



IICFORI^TION FOR SEC = ^^'^ 



10 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 arrano acioE 

(B) TYPE: arrano acic 
(D) TC'POLOGY: Imea: 

]^ (xi) SEOLTENCE DESCRIPTION: SEQ ID NO: 264 



20 



50 



O's Gin Ci^s Leu Gin Gly Phe Thr Gly Gin Tyr Cy5 

10 



(2) INFORMATION FOR SEQ IE NC : 26^ 



(i) SEQUENCE CHARACTERISTICS: 
2f {A) LENGTH: 121 amino acids 

(B) TYPE: arr.ino acic 
( D ) TCPCLOGY : : i near 
(xi) SEQLTENCE DESCRIPTION: SEQ ID NC : 2it 

-^0 Gly Leu Ala Cys Trp Ee.; Ala Gly Val lie Phe He Asp Arc Lys Arc 
1 S IC 1- 

Tr^ Gly Asp Ala lie Ser Val Met Ser Glu Val Ala Gin Thr Leu Leu 
20 2t 3C 

Thir Gin Asp Val Xaa Val Trp Vai Phe Pro Glu Gly Thr Arc Asn Hi.^ 
Asn Gly Ser Met Leu Pro Phe Lys Arg Gly Ala Phe Hjs Leu Ala Va: 

40 50 

G^r A^a G-^r Val Pro lie Val Pre He Val Met Ser Ser T>^r Gin Asp 
" li 7^ 

4^ Phe Tyr Cys Lys Lys Giu Arc Arg Phe Thr Ser Gly Gin Cys Gin Vai 

8h 90 95 



Arc Val Leu Pro Pro Vai Pro Thr Glu Gly Leu Thr Pro Asp Asp Vai 
100 105 

Pro Ala Leu Ala Asp Arg Val Arg His Ser Met Leu His Cys Pht 

1 9 t 



lis 120 



5? 

(2) II^rORM^.TION FOR SEQ ID NO: 2 66: 

(i) SEQLTENCE CHARi^.CTERI STICS ; 

(A) LENGTH: 98 aT.ino acids 
50 (E) TYPE: arr.ino acid 
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i L ] 7'Z K '^jji : 2 : nea : 

!>::, SL';;^'':ci. ::l^ck: ^: iCTc : tec :i: mc ; le^ 

Pre Ser Ala Ly£ Pht Pne P\'s Met Ale Phe 1\'r ;.j^r. Giv Trp lie 

5 ; \ u ' ' n 

Leu Pr.e leu Ale Val l.eu Ala He Pre Val Cys Ale Val Arc Gly Ajtc 

25 3C 

10 A^r. Val Glu A5r. Met Lys He Leu Arc Leu Ket Leu Leu H:£ He Lys 
35 4C 4: 

T-^T Leu Gly z:^^ A^c Val Glu Val Ajtc G^y Ala Kis Kis Phe Pre 
5C 51 6C 

15 

Pic Ser Gin ^: c 1':,rr Val Val Val Ser Ai^n Gin Ser Ser Leu Asp 
e 7C 8C 

Leu Lr-u Gly Met Met Glu Val Leu Pre Gly /u'C C\'s Val Pre He Ala 
20 9C 95 

Ly£ Arc 



(2) ILTORT^'J-.TIO:: FOR SEC IB NO: 2^1: 

(i) SEC■'JE^JCE CKARACTERISTICS : 
30 (A) LETnIGTK: 9 air^mo acic^ 

(E) TYPE: amino acic 

(D) TOPCLOGT/: Imea: 
(Xi) EEv"JE\^CE DESCRIPTION: SEC ID NC: 26'^ 

35 Thr Val Phe Arc Glu He Ser Thr Asp 



40 <2) ::-OKKATIC:: for sec id NO: 268: 

(i) SEC'JETCCE CHA.RACTERISTICS : 

(A) LnN/GTH: 11 f-.:nc acid- 
(E) Ti'PE: aTrino acid 
45 (D) TOPOLOGY: Imeai 

Ui) SEiTJETCrE DESCRIPTION: SEC ID IIC ; 26^: 

Leu Trr Ala Gly Ser Ala Gly Trp Pre Ala Gl: 

1 ; IC 

50 



(2) irThCR:-i;^,T:or: for sec io no: 269: 

55 (i) SECIJKNCE CHARACTERISTICS : 

(A) LE:>JGTH: 2 9 amino acidr 
(E) T\'PE: amine acid 
(D) TOPOLOGY: linear 
(xi) SECnETNjCE DESCKIPTIOIC: SEC ID NO: 269: 

60 
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359 



ce> -le Leu Gly lie lie Ser Val Frc Leu Ser lie Gly Tyr Cys Al 

^ ic :^ 

Ser Lys His Ala beu Arc Gly Phe Phe Asn Gly Leu Arc 
^ ' 2C 2L 



10 



20 



C) ir^ORMATION FOR SEQ' ID NC : 27C: 

(i) EEQUEMCE CHARACTERISTICS: 

(A) LENGTH: 6 an^no acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: lanea2 

(xi) SEQUENCE DESCRIPTION: SEO ID NO: 27C: 

Met Ala Tyr His Gly Leu Thr Val 



(2) INFORMATION FOR SEO ID NO: 271: 



(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 6 amino acids 

(B) TYPE: airdno acic 
(D) TOPOLOGY: Imeair 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 271' 

30 He Ser Ala Ala Arg Val 



35 (2) INFORMATION FOR SEQ ID NO: 272: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 aim no acid£ 

(B) TYPE: arr.ino acid 
40 (D) TOPOLOGY: lineal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 272: 



Pro Asp Val Ser Glu Phe Met Thr Arg Leu Phe 

5 IC 



45 



(2) INFORMJ^TION FOR SEQ ID NO: 273: 

50 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: Imeai 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 273: 

Phe Asp Pro Val Arg Val Asp He Thr Ser Lys Gly Lys Met Arg Ala 
t IC 



Arc 
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W O 98/3944t 



pn/rs98/0448: 



ati 

Appiicer.t s cr aceni s 111' '1-(){)1PC | ,r.;crr.£:ionLi acr iicatic: [Jruissignec 

retercrxc numre: I 



1M)K Al lONS RELATING 7 0 A DLPOSITED MICROORGAMSM 

fPO Rule 13^/.^ 



A. 7ne incicaiicns maoe bt:i(H». rt*i£.ic u \ix n.icrtiortidr.isiT. rclerrcc \c in the ccscnrnor. 
on page ■ I'^e N//^ 



B, IDENTIFICATION* OF DFFOSH \ unher ctrcsit^ iceniifiec on an aacinonal sheet 



Name of oepositan ir.^iitutior 

American 1 ype Culture Ccllecnor 



Accrcsf- ol tJepo*^tiar% ]r.^\nv\\on i innucmy poaoi coat ona countn, 

12301 Parkiau'n Drivt 
Rockviile. Mary land 2085: 
United States ot Amenc; 



Date ofocposii May 1^. 199' 



Atce^Mon Number 209044 



C. ADDITIONAL INDICAl 10^^ niLvt cianf u apfucacit, 1 hi5 ir- : rrrr;£' lon is ccniinutL' on an acciiiont, sf.ee; 



D. DESIGNATED STATES I OH UHICH INDICATIONS ARE MADE (,i the tnaicauom on nonof ou ae.Mvnoied States) 



E. SEPARATE FETRNISHING OF INDICATIONS deave btank u noi oppticabte 



I hc incications listed betov. be sunciticc tc ir.c inien.auonai bureau later {sptcm int ^tnerat nature a the maucnons e,^^ Accession 
S umber of Deposit"') 



j"~~"pfiis sheet wa"; rccctvec v-iih the mienipttonal apriicatior 


Authorized ofticcr 


1^ 



r or International Bureau use onw 



T his sheet ua^ received bv the Irtcmational bureau on 



Autnorizco ofncc 



lorm per mo/ 134 (July 1992' 



wo 98/39446 



}H l/rS9S/0448: 



363 



Apnicani s or accnt s tt!< 
reTercr.ce number 



ir.'.cn.aiionfci aprL'catio; Una5S»pned 



INDICATIONS RELATING 1 O A DEPOSITED MICROORGANISM 

(PCT Rule \3tii 



A. Jhc Incl(:a;lO^^ muct rtu^v. rti^u ic the n.icroorpanusm rclerrcc ic in the cescrirnor, 

- iinc N/A 



on papc 



B. IDENTIFICATION OF DI FOSn 



I unher ccro5ii5arc laeniifiea on an addmcnai shcei 



Name ol acrosilaj^ in5tituuor 



American Type Culture Collectici 



Adcress of deposiiao msutuiton { mciuain^ posiai coat cna country) 

12301 Park lawn Drivt 
Kockville. Mar\iand 2085: 
United States ot AmericL 



Date ot deposit Februan, 2t. 199' 



Accession Numoer 97899 



ADDITIONAL INDICAT IONS uta^t t.anK n noi uppucatic . Tt,is inicrmauon is tontinucc on an accitionai sheei 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE nj the indicauom are noi for ah cesif^nas.C Siaits^ 



E. SEPARATE FURNISHING OF INDICATIONS (ttave ttank a not appucabie) 



The incications listed beiou ^^ ^\^ be suDmincc lo me iniemauonal bureau iaier ispecijy- tn, ^er^.rai naiur. or tn. mu.canor^. e.^.. Access.ort 
Number of Deposit"^) 



F or reccivinc Office use oni> 



Q^^Pfm shcci v-a^ rcccivct v.ith tnc inicrr.z'.iona; arrl'canor 



Authorizcu otticcr. 



For iniemauonal bureau use oni\ 



□ 



1 his sncf 1 v-a^ received hv the Inicmctionat Purcau on 



Auinorizcd office; 



l-prm Pn/KO'l34 Uul> 1991 



wo 9h/3944f 



36^ 



Appiicani s c: at cni M;. 
rctcrcnct nurr-Df 



INDK AT JONS RELAl IXi 1 O A DEPOSITED MICROOR(iAMSM 

(PCT Rule \3bL^ 



A, Trie incicaiK ::s nitcf btiru rtisit u- int rriitroor^aMsrr. rcicrrec u in ihe cescnptior 
on papc "nc N/> 



B. IDEMinCAl ION OF DKPOSH 



f unncr ctpcsiis arc iccniifiec on ar- adcitionai sheet I 



Name ol oercsiiarN inMtiuiior 



American Type Culture Ccliectior 



Address oi Cfpesitai^ ir.s;iiuliori unciuam^ posiat ccat one country 

12301 Parkiii\^n Drivt 
Rockvillc. Mar\ lane :0£5: 
United State? ol America 



Date 01 acposii May If. 199' 



Accession Number 20904!' 



C. ADDH JO^A^ IN'DICAT ions ittavt ttortk t! no, appucatii I Kis inionriaiior 15 coniinucc or. an lidcmonal sheet 



D. DESICNAirD SIATLS FOR WHICH INDICAIIONS ARE MADE uf tht maicoiwny ore noi for aii aestpnaifd Staies) 



E. SEPARAl E FTRMSHING OF INDICA710NS faave tiank a na applicable 



The inoications nsiec t)t:\vv. v-iii pt «^ubmiTtec ic the Jnicnianonal bureau latcr {spcctn tne ^mtrat nmure a th( inotcanons. e Accession 
Number of Deposit '^ 



/ 




l^^^iis sheet received with ihc intcniancnai appucEtiot 


Authorized otticcr 






1 



■ f or Intcniaiional bureau use oniv 



7 his shcci ua-" received hv the intcmauor.al Bureau or. 



Authorizca ofticc: 



Form PCT /RO/ 1 34 (Juiv 1992; 



wo 98/3944t 



Pn/l'S9S/(l4482 





Apriicani s cr attni 5 li: 
re!crcncf numbe- 


rs 001 PCI 


1 iMciT.aticnat accMcaiio, 


Unassignttl 





INDICATIONS RELATING 1 O A DEPOSITED MICROORGANISM 

fPCT Rule 13^/5; 



B. IDENTIFICATION OF DFPOSn 



A. 1 he lnclCi:uo^.^ n/ccc btiov. relate to the microor^^nisrr, rcicrrcd ic in trie ccscrirnor. 



on page 6^ 



iine N/A 



Further ocpcsits arc icentificc on an additional sheet 



Name oi dcro5Uar\ ir.^mutior 



American Type Culture Colleciion 



Address ol acpoMtai^ inMiiulion \inciuaing posiot coat ana country ) 

12301 Parklawn Dnvt 
Rockviile. Mar\'ianc 20I;'5: 
United States ot Amenci 



Date ol deposit Februarv 26, 1997 



Accession Number 9790t 



C. ADOniONAL INDICATIONS atcve tian. n na a^f ncotu . This iniomianon is conlinuea on an addiiionai sheet ^ 



D. DESIGNAIFD STATES FOR WHICH INDICATIONS ARE MMih UJ ihe ^na.cauons are not ail aesif^naieU States) 



E. SEPARATE FURNISHING OF INDICATIONS {teave blank tj noi appticabiej 



The indications listed beiou u .H be subrr.utec to the intcrDanonat bureau later ^specip me genera nature or in, ma.couons. e.g.. Accession 
Number of Deposit " 



For receiving Office use oni> , 



/fills Sheet v-a^ receiver viiK the intcrr^anonai aprhcatior 



Authorizcc o/Tid 



• For Intemationai bureau use oni> 



□ 



This sneci received hv ihc Intemationai bureau on 



Authorized otiiccr 



vn/rs98/(i448: 



36f 



Apr near:: ^ or art r: ^ ; 
reicrcnct numne 



INDIC ATIONS RLLAIING 10 A DLPOSITEI) MIC ROORGANISM 

fPC7 Rule \3tis^ 



A. Tht iriCicLiior:^ rr^aat bcou rc;Ltc tr ir.t n.icrcortariiMT-. rc!encG lo ir. ihe ce^crjpnt : 
or. pap c 



. line N//^ 



B. IDLM IFIC AT ION OF DLPOSIT f unher aerositf arc ictrniificc on an adoitionai sncct 



Narric CI ccposii&r^ insntutior 

American Type Culture Collecnor. 



ACcrcs^ ol cept'M u-p^ ir.s:tiution ancluainy f.csici coac ana counin ' 

12501 Parki?wn Drive 
Rockville. Mc:rA!and 2085: 
United Stales ot Americi 



Date oi aeposit Mav ]!. 199"^ 



Accessor. Number r0904f 



C, ADDHIONAL iNDICAl IONS utcvt r>un» r nt. o^-ruccttc , Thi; iniom.atior l^ cortinucc on an accinona! shec! 



D. DESIGNATLD ST AILS FOR WHK H INDK AT IONS ARE MADL nnht inauotwn^ are nvi jor ou atuunoiea States) 



E. SEFARATL Fl'RMSHING OF INDICATIONS neave blank imoi appncabu 



The inCiCEiicns [\^\tC below will be sutrrntlct: tc inienitiional i^urcau laicr {spcajy tht ^tntrai nature of me inaicmions. e.f,. Accession 
Sumter o f Deposit" 



For receivme Office use oni\ , 



^iis shcci v.a«; received wiih the intcniaiionai appiicgiior 



AulJiorizcc ofticcr/ \ 



' For inicrr.aiional Bureau use oniv 



□ 



This sheet w^-- received bv the Intematirnai bureau on 



Aulhorized oflicc 



form prT/RO/134 (July 1992) 



wo 98/39446 



pn/rs98/*M4s: 



Appiitani s or accni s lii' 
reicrcncc numpc: 



-00 I PC" 



INDlCAl IONS RELATING 1 O A DEPOSITED MICROORGANISM 

(PCT Rule \3tts 



A lilt incicLtion^ mauc t^clou rciaic tc \U r.icroortar.ism reterrcc to m the cc.^crirtior 
' on page ■ ""^ 



B. IDENTIFICATION OF DEPOSn 



l-unher ctroMts art loentifiea on an adciiionat sheet 



NaiTie ot dcposiiarN insutuiior. 



American 1 ype Culture Collectior 



A00rc55 ot oerosiiarA inFiitution ( tnciucinf pcsiai coat anc country) 

12301 Parkiawn Drive 
Kockville, Marviand 20?5: 
United States ot America 



Date ot ocposii April 28. 199*; 


Accession NumDcr 


( A DDH ION A L INDICAT IONS tucv, non>. u apf^ucatiei Thu. inionr.anon is conunuec on an aodiiional sheet 



D. DESIGNATED STAIFS FOR WHICH INDICATIONS ARE MADE at tt^r wacauons crmot for aU aesa^nateti Swtes^ 



E. SEPARATE FURNISHING OF INDICATIONS aea^e blank U noi appUcabie 



T he mc.calions iisied beio%K be sunrr.meC tc the Inierr.at.onai Bureau later yspec^n im genera nature o, ine xna.canon.. e.^.. ' Accession 
hiumter of Deposit"^) 



F or receivme Offict use oni> 



I 1 XK)S shcci v.a^ received v^ith tht micmDiionai apriicatior. 

[or 



Aulhorizea ofliccr 



For international Bureau use onlv 



□ 



1 sheei v>z^ received bv the Inicmatinna! bureau or, 



Aumonzcc otlicc 



wo 98 3944( 



AppicaM : v at cnt 5 iii; 


-(ifii PC - 




jr.:crT.Li:c'r.a, arr UCITIC 



















IM)1( AT lO^S RI:LA1 INC 10 A DEPOSITED MICKOORGAMSM 



(PCI KuiL :}tL' 



A. "nc In^lCiiUO^.^ v.lcv rcitu^ roiLit u tr.L r 


ri.anisrr, rcicrrcc u u, \\x ci^crirtior 


nn papc ^' 


. line N''A 


B. IDENTinCAllON Of Dl POSn 


i urr.cr cctc-hi^ ijrt laer.ntka on acc:iion2) sncct 


Namt 0! ccpf^Miarv ir.stitulici 




American 


1 ype Culture CoUeciioi 



Accrcs^ 0- a(.pusui:r> ir.sutuiKn-. \ tnt luciny paiat c(^ui cnoL(iunir\ 

12301 Parkiawn Drivt 
Rockvillt. MarN'lync 2085: 
I'niied S;2tt"^ ol Americ; 



Date ol Gcnosii Ma> Ti-, 19*-' 


Accession ^urr.bc: 2090^^ 


C . ADDH lONAL INni<:Al lO^S .U6vt f,r:n> anaavmcata, 1:,:^ ir.icrmaiion !^ tcnnnuftJ on an aucinon^s. sf,cc. 



DESIGNATED STAT ES K)H WHICH INDICAl IONS AKE MADE nt the inatcauoi^s are no, wr an atMuno^fC 



E. SEEAKATE EE^RNISHINCj Of ]^D]CAJ\OSS (leave tiank I! noi acnicabu 



Number ol Uepostt"^^ 



For rtceiMFiC Ofnct use oni\ , 



-I his sncct wa-; rccrivcC with tr.t micniaiic nai arrlicauo: 



l-onr- Prr/PO'134«iny 1992 ; 



Aumonzec otticcr 









t or InterTianonai Burtiiu u:^e oni^ 



□ 



s sncct ua^ receivca bv the Intcniationai huirau or 



Autnortzcc rtlict 



w o 9h/39446 



i>c ^/^sy^/(t448: 



369 



Apriitar.l i cr eni 5 li^ 
retc^encc numcc 



I jihSSiEntrO 



INDlCAl IONS R1:LATIN(; TO A DLFOSITFD MICROORCAMSM 

(PCT Kule 13^:/ 



A. The incit;;.nons r.ace nciru rciaic tc U.c rr.icTocrpa-.isrr. rctcrrcc to tr, the ccscrirnor. 

. lint; N/A 



on papf t ~ 



B. IDENTIFICATION OF DEPOSIT 



f unhc: cencsits arc lacnlifiec on ar adailional sheet 



Name 01 cerosiiar. insmuiior 



American Type Culture Collecticr 



Aoorcss ot ccrcsiiao in.Milution unai^citi^^ pcsioi coQi one country 

12301 Park lawn Drive 
Rcckvilie, Mar^'land 2085: 
United Slates ot Americi 



Date ot oeposii Fcbniarv Zt. 199' 



C. ADDITIONAL 1ND1CA1 IONS mcve Nan, a ncu oppucatu . Thi^ iniormLUon is coniinucQ on an adauionai shee: _ | 



D. DESIGNATED STATES EOR WHICH INDICATIONS ARE MADLdnhfmmcanon^arenotforau^eMf^noieaStaJes) 



E. SEPARATE FURNISHING OF INDICATIONS deave blank tj not appitcabie 
The ina.cai.ons hfted belou w ili he .ubmitteo lo the iniemal.onal burcai: later .spccijy in. ^en.rm nature oi the moiccuons e.^.. ■Recession 
dumber of Deposn"^i 



hor receiving Oftice use oni> 



sheet wa*; rcccivef' vith the irTcn,?tinnfil arriicaiior. 



Authorized oHiccr 




For Intemaiional Bureau use ou\\ 



1 t.tj sntct w?.^ received hv the International bureau or. 



Aulhorizeo oJticc- 



I prrr. PCI /HO ! 34 (JtK 1991 > 



w o 98'3944t 



37( 

I reTcrcncc numt^c* 



IM)I( Al lOXS RKLAl IN(, 1 () A DKPOSITED M JrFU)OR(;AMSM 

(PC7 Rule !3^/j5, 



A. fnc ir.ciciiiior.s rT-.[:t;t rcic u rui^ic ir trit: irjcrrcrL'arjiMT, rcicrrcc ir tht ccscnriior 
on paptr t . iinc K/y^ 



B. IDENTIFICATION OF DEPOSn I urhcr atpcMis arc lacr.tificc cr. ar. accnionai sheet n 



Name of cepositan irfniuiicr 

American 1 ype Cuiture Ccliectior 



Accrcsf ol acre >:ta'^ inMilution unctuamf posia cact anc counin' 

12301 Farkiawn Dr;\< 
Rockviile. Mar\'ianc 20^51 
United Slates ot An.enc; 



DateotacpoMt May If. 19^-' I Acccsmoh NumDcr 20904:- 



C. ADDITIONAL INDK.ATIONS tucvt t^L.nh r, twi LpiAicctu ^ "It. is inicrmaiior, ij- continucc (in ar: addilional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE ut tht ^nalcalwm on mi un an aesi^ncitd Siaits) 



E. SEEARATE FURNISHING OF INDICAT IONS a.avt bionk u nm cppucobie, 



The incicancn? Iisiec hciov util bt subrrjUcc to the lnterT,c3tional hureau ibier \spectry tm ^entrai nature o; ir.t moiccnom c.y . Accession 
Number of Deposit" 



/ 

1 ^^^^his sheet ua^ receiver vith the inttmaiionai aDr'itaiior. 


AuihoDzcd ofiiccr ^ 





' For Inttrr.aiional bureau use oni\ 



sheet v.as received b\ the inicmaiional bureau on 



Auinori2cd ofiicer 



hcrm PCT/RO/I34 fJuly I992) 



wo 98 3944( 



PC ^ /l>9^/(»448: 







j imc!T.2ticn£; acrJica:it»' 




rctcrcncc numtic- 









iNDICAl IONS RtLAl INC TO A DLPOSITED MICKOOKCAMSM 

(PCT Rule 15^/5/ 



A. Tne inciciiiior.^ ruiile ht k^^ rciLit ir ihc microorcar.ifni rcicrrcc to in ihc cc.^cripiior 

. line N//- 



on paptr 



B IDENTIFICAI ION OF DUPOSn F unner ccposns arc iceniifiec on an aaciuonai sheet 



Name ot dcpo^na'^ :ryiiiunor 

American 1 ypc Culture Collection 



AdcrC55 ol acpoMtep. insmuiion unciuaing pcsiai coai una counirx' 

12301 Parkiawn Drivt 
Rockville. Mar\ianc 20£5: 
United States ot Amenci 



Date ot deposit hcpiember 4. I 99' 



AcLCSMon Number 20923( 



C. ADDH IO^AL INDICATIONS utavt tian^ u ro. a^pucotu This iniormation is cc^nnnuco on an j^aciiionai snect 



D. DESIGNATI D SI AILS FOR WHICH INDICATIONS ARE ^^AXil. aj the inmcouom ore not (or oU aesif^naieU States^ 



E. SEfARATE FURNISHING OF INDICATIONS /uave tiank if not appitcabiej 



The mCJcaiions lisicc bnov^ will be sut^miltcG to the InicmauonEl bureau laicr ispecij^ ^tnerot nature or ine maicauons, e.f . •'Accession 
Mumbtr oj Deposit " 



For rcceivmc Office use onl\ , 



[ 1 TJ^st.cei v^a^ rccrivcc'vuh tht intcmetionai applicaitoi 



Authorized otticcr 




'I 




fl 









For International Bureau use oniv 



□ 



I his sntct v.a^ rcct ived rv thr International bureau on 



Auinonzcd oOicc: 



horm PCT/?<0'134'(V'ulv IS^l 



\M) 9S 3944( 



'l /rS98/(l448: 



] ■AVj'ALarw 5 or cl ( 
' rt'Tcrcrtt iiumrit 



IM)K AllONS RKLA 1IN(, 10 A DLPOSITKI) MICHOOKGAMSM 

(PCT Kuie \ }ti5, 



I 



B- IDENTIFIC ATION OK DLFOSH 


I unr.er ccrt -^H-' 


crt iccriifiec rn an acdnionai shccl ' . 


American i>Pf I uiture C oliectior 






12301 parkL':\'.r, Un\t 
Kockvilk'. Mar\'ii-.nc ZOf-^: 
Uniied States oi An, trie: 






Dale ot acposii Ma\ 2^/. 199' 


Accession NumPcr 


:o90^- 1 


C. ADI)^l()^Al. l^DK AT IONS mcvt tu.nt- t: r.o, os^mcotu . \\\\\ iiii omiat ICP. 


? ct)r.iinutc cn. bn aactnonal sheet | 



n. DLSIGNAI LI) STAT TS FOR WHIC H l^'DICAl IONS ARE MADE luihi mauauons crt not for ali aesi^naied Sttues) 



t. SLEAKAIE El RMSHING OE INDIC ATIONS utavt ttank ti net appticatu 



The incitauons nsicc^ rt inv will be surrr.itico u :t.c initnuauinal bureau laitrr uptcm ytntrc, ruiurt c me maicauorvs. t.g.. Accession 
Number of Otpostt" 



} reccivinc Offict u.^c oni\ 



□ Ihn sticci v-a^ rcte ivco vnth tht mtcrr^tiiK'na; dnr:icaii( ■ 



AuUiorizcc otVicci 



' f or mitrr.auonal bureau use oniv 



□ 



T ins sheet ua*, received ihe Inicmaiional bureau or 



AuLTiorizcC orttCL ' 



ycm PC7/RO'134 0ui\ 1992 



wo 98/3944t 



i'n/i>9S/(M48: 



37? 



Arr'"'"^'"-' ^ accnis Int. 
rclcrcr.cc numnf 


<0U1PC1 











INDK AUONS RELATING TO A DEPOSITED MICROORCAMSM 

iPCl Rule \3bis, 



A. I ht inc\c'c:wr>^ rr.'act bciou rtriaic ir itx nucroor^aMSm rctcrrcc w in the ce^criruoi 

. line N/A 



or. papc 



B. IDENTinCAlIONOf DLPOSn 



} unher ccposiis arc icentiftcc or. an additional sheet 



Name ot oeposiiars instiiuiion 



American Type Culture Collection 



Aoorcsi ot oepos-iiao ir^sxwuuor. < inciuain^^ pcsiat coai one country^ 

12301 Parklcwn Dnvt 
Rockviile. Mainland 2085: 
United Slates ot Americe 



Date ot deposit May I', 199"; 



Accession Nunnber 20904^ 



C. ADDH ION AL INDICAl IONS mcv. . ... ^p^ncoti.^ This iniomiaiion is coniinutrc: on an oadifonal sheet _ | 



D. DESJGNAltD SlAlZS FOR WHICH INDICATIONS ARE MADE inccanons ar. na Jor aU aesifnaiei^ Siases) 



E. SEEAKAl E FURMJ^HING OF INDICATIONS aeave htank ij noi appuco. 



hie; 



the incicauons listed beiow will be sutmined ic the iniemttional bureau iaier Kspectn tnt f^enen 
dumber of Deposit") 



I rwiure ot me inaicaitoru. e.g.. Accession 



For receiving Office use oni> 



□ 



T^is shfct v^a*. received wiih the inicmaiipna' appiicEii 



AuLhonzco othccr 




. For International Bureau use onN 



□ 



This shcci ua.^ rccctvcd bv the Inicmauonal Bureau on 



AutnorizcC oflicci 



horrr. Pn/FO'134 (Jutv 1992) 



wo 98;3944( 













rcicrcHLc nurribc 











INDICATIONS RELATING 1 O A DLPOSITLD MICROORGANISM 

(PCT Rule \3ti^ 

A. " t.t incic:;U(Mih mLCL" tciov^ rtinc [r ir.t n.iLrcoriciiism rcicrrcc ic in me ocvcnptK ' j 
or. papc ~i - line K/A I 

B. IDEN7 IFICAl ION OF DLPOSn } unher ccrti5ii' E-e iccntjfiec on ar. aacmonai sheet f~ i j 

Namt ol ccpcMian. instiiutior 

American lypt Culture Collection 

Adores?- ot ccpositan. insniuuon iiriciua;n^ f.osiOi coot cnc country ) 

II301 Parklawn Drive 
RocKviile. Marvland 2085: 

Ijnitec ^iaie5 ot America | 

I 



Date ol Qcposii Februan 26. 19^' 


Accession Number 97902 


C . ADDH lONAL IN'DICAT IONS ii(av< nont' n ruA appacabui Thi5 ir.lcm\£iiori is ccniinuca on on adcitionat sheet 



D. DESIGNATED SI A7ES FOH V\ HlC H INOICAl IONS ARE MADE HJ the ina,coiwns ore not for aii aesi^naied Situesj 



t. SEFAkATE FURNISHING OF l^mC AT lOJ^S aeave btank ,f no: appncabu 



7 he incitaiions jisied bciov. u iil ot surnjtteo tc tnt inien.ationai bureau later ispectn me ^emrot nature onr^t maicauons. e.^ . '/Accession I 
tiumber oj Depostt") 



For receiving Office use oniv , 



|~^^^^pfi^s shcci va^ rcccivcc with the intcn.aiinna! aprJicauo: 



Aulhonzcc oHiccr 



f or inieniaiiona! bureau use onK 



□ 



1 hts sheci v.a<. rect ivcd hv the inicmauona! bureau or 



Aumorizcc ctlscc 



horrr. PrT/RO/I34 (July 1992} 



wo 98 39446 



Pn/l S98/(M48: 



Apriicani 5 or accni 5 lu- 










.. .- 


rctercncc numcc' 













INDICATIONS RFLAIING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13^;.^ 



B, IDENTIFICATION OF DLPOSn 



Date ot ocposn Febnjar> 26. 19'. ' 


Accc5Mon Number 97903 


C. ADDITIONAL INDICAl IONS mcrve tmn^ a roi Qf^pncotuj Thts iMonT.2iicn 15 conimuea on ar. adduicnat shcc. 



A The incicat;or.< niaot beiov^ rt- lait ic itn microorganism rctcrrcc ic in ihtr at^cnruoi 

. line N/A 



on papt 



\ Linher cerosit? arc lacntifiec on an acditiona) sheet 



Name ot ccrosiiar> insiuuticr 



American Type Culture Collectior 



Accrcss of acposiiar. inMituiion unauQin^ posioi coae ona ccuniry) 

12301 Parkiswn Drive 
RocKviile. Mai^'lsnd 20F5: 
United States ot Amenci 



D. DESIGNATED STATES FOK WHICH INDICATIONS ARE at the maicouons are noi jor aU aeit^nmeti Staies) 



E. SEPARATE FURNISHING OF INDICATIONS aeave tionk tj not oppttcabte. 



The incicaiions listccJ beiov^ vmII be submiticc tc the inierr.ationai bureau later ^spean tne yenerat nature ot the matcatioru. e.^.. 'Accession 
Number of Dtpostt") 



For receiving Oflice use onl> , 



^^j'This shcci va-- rc 



cctvcci with the iricn.Piima: arrticatior 



Authorizca officer 



for Iniernaiionai Bureau use oni\ 



□ 



This shcci v.a<: received bv the International Bureau or, 



AuihOTizcd cflicc 



hcrrr, F(1/f<0/134V5i]|v 1992) 



wo 9^i, 3944( 



P(1/l S9^'0448: 



37( 



Apfrncani s cr at cnt s t 






.r.icrr.fciicni:: apptuJUiOi 






rcicrcnct numhc 











iM)l( AT IONS RELA 1 1 O A DLPOSH ED MK ROOHGAMSM 

(PC7 Rule \ 2ti5j 



A. Ihf iriCic^^ncu^-^ hilcc t^t u v. rt iait K Cit niicroorpanisrr. rtierrcc u in ihe cc5cripiior 

. iinc N//- 



on pagt 



B. IDEMIFICAUON OF DLPOSH 



} unhcr acprsili^ are iccnliticc: or. ar aaciiiona shcci 



Name ol acposuarw r.sniuncr 



American l\pe Culture Ccllectior 



Adcrcsf cJ oepOMlij'^' it snulion itnciuam^ posici coat cna lountry 

12301 Farkl2v\n Drivt 
Rockvilie. Marv'iana lOJ-f; 
Umied States ot Arr.erit. 



Date ol acposit May 1!. 199" 



Accession Number 20904^ 



C. A DDI! lONAL INDIC Al IONS tucM tiunh ,inc. af^nuotu 1ms ir,:omiaiion is cominucc or. ari acciiior.al sheet ^ 



D. DESIGNAILD STAlPS FOP WHICfl INDICATIONS ARF "SXAliL (,} the tnaucuons an not toi dU otM^f^aleii Siaiesi 



E. SEPARATE FURNISHING OF INDICATIONS deaye blank U not applicable l 



The inoicaiions lisiec beiou will be submiticc lo the Imcniauonal bureau later \spectjy ine general nature of mt inaicoiioni. e.g.. Accession 
Number oj Deposit") 



For receiving Office use onl\ , 



This sheet was received with the iniemationai application 



Authorized officer 



. For iniemaiiona! Bureau use only 



□ 



This sheet was received bv the International Bureau on 



Authorized officer 



Form PCT/RO/134 (July 1992) 



w o 98/3944( 



PC ^/^S9^/(l448: 



37: 



Apr 1 leant s or actni 5 in 
rclcrcncc numbc 



S 00 IPC" 



INDIC A 1 IONS RELATING 1 O A DEPOSITED MJCROORGAMSM 

(PCT Rule I3tis, 



A. I hc inciCDiicn^ VMiOc btiou rciatc tc tht n.icroorganism rclcrrcc tc in ihe ocscnpnor 
on 1 



1 page ^( • N/A 



B IDEM IFICAl ION OF DEPOSIT I-unhcr aerc^iL-^ arc idcntifiec on an additional sheet 



Name of dcposiiar% in5iitulior 

American Type Culture Colleciior. 



Adcrcss ot ocpcsua'^ insiilulion iinctuainf posiat coae one country 

12301 Parkiewn Dnvt 
Rockvilie. Maryland 20?f : 
United States ot Americi 



Date ot dcposii Pebt^ars 26, 199' 



Accession Number 9790^ 



C. A DDI! lONAL INDlCAl IONS atcvi tian^ n naapiucatu, "I rus iniorrr.Biion is coniinuec on ar, adcuionai sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE hi ihr maicaucf^^ armoi jor au acsif^naitti States) 



E, SEPARATE FURNISHING OF INDICATIONS aeave btank tj not appitcabiet 



The incicaiions listcc bcicu uill be submmeo to the intcmationai bureau laier yspccin the ^tneroi nature oj the matcctions. e.g.. Accession 
Number oJ Deposit"^) 



For receiving Office use onl> . 



va-^ rcctncc vith Ihc initma: lonal appiicatior 



Authorized ofticcr 



1 



/ 



For International Bureau use oni> 



This Sheet wa^ received hv the Inicmaiional bureau on 



Aumorizcd otiiccr 



^orni pn/RO 134 (Juiv H^9:. 



wo %;3944( 



l/rS98/(l448: 



37^ 

rctcrcncc numoc- 



INDICAI IONS RI:LA11N(, 10 A DLPOSITED MICROORGANISM 

(PCT Rule 13^/5/ 



A. The mcicciior.s u.'cct Dtiov- nicxc tc ir.t n.icrDcrcariisr; reicrrcc tc in the ocscnpnor 
cn page f'f ■ i'fic N//- 



B. IDENT IV KM IO^ OF DLFOSH Punher ccposii? a^c iceniifiec or. an accitionsl sheet 



Name ot ccpcsiia'^ ir,?ntutior 

American Type Culture CcUeciior 



Date ot deposit May \t. 199' 


Accession Number 20905( 


C. ADDH lONAL IM)ICA7 IONS tucve ttam^ a na apf itc(2ti€i This intormaiior, u conunuec on an addmonal sheet ^ 



ACCrcs* oJ ocpcsiiar\ ir.sntuiion itnciuatn^ posia coat cnc country ) 

12301 FarkiEwn Dnvt 
Rockville. Mar^'l£nd 2085: 
Uniied States oi Amenci 




E. SEPARATE FURNISHING OF INDICATIONS deave blank if not applicable) 



The inoications listed below v,ill be submittec to the intemationa! bureau later {specify the general nature ci tne tnaications. e g , Accession 
Number of Deposit") 



For receivine Office use onl> , 



This sheet wa^ received with the inicmattonal application 



Authorized officer 



• For International Bureau use only - 



□ 



This sheet v-as received bv the International Bureau on 



Auihorizcd ofTiccr 



Fom PCT/RO/134 (July 1992) 



i*n/rs98/(i448: 



37^ 



Appiicani s or cicni s U.^ 
rctcrcncc numtic 



iniciT.aiionai arr iKstiK^- 



INDICAl IONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \2bis, 



A. 1 ht incic;:;ior.^ n.acc bciov^ reicte ic the n.icroortEinisrT. rctcncc ic in the ocKripuor 
on pagt ^ = 



B. IDEM inCAT ION OF DEPOSIT Funher acpcsiif are laeniif.eo or. ar. additional sheet 



Name ot aeDC5iiar\ ir.stiiulior. 

American Type Culture Coilectior 



Address ct ceposiia-v m^ituiion imauaing posia coat one country^ 

12301 Park lawn Drive 
Kockvilie. Mar>'iand 20£5: 
United *Mates ot Arricncc 



Date ol ocposii April 4. 199'; 



Accession Number 9797< 



C. ADDITIONAL INDICATIONS iua.. t^an. u n.. cp.ucot^^^ This inicrmet.or. is contmucc or. an aocitional sheet ^ | 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ij the ^fja^canans are nopor oU aesif^i^airH Sfoies) 



L SEEARATE FURNISHING OF INDICAT IONS aeave btonk it noi applicable i 



T he incicaTions llSICC beiou u ilt be submmec IC tne inen.^nonai bureau latct yspecin- t^e general nawre o, t^e inaicauom. e.^ . 
Number oj Uepostt" 



Accession 



\ lX^^^ recover v-ith the intcrr.aiioria; arrl'catiot 




j j 1 hts sheet \sa^ received the Imcmaiionai bureau on 


Auihorizec oflicc- 


1^ 




Auihorizcc cfhccr 



^orrr. PCT/KO/134 Uul\ 1992s 



wo 9^ '3944( 



38C 



Appiica'-/. 5 01 arcni 5 lilt 
rclcrcr.ct: numbc 



5UG]PC; 



tnassigoed 



INDICAT IONS RI:LATIN(, 1 O A DEFOSITED MICROORGANISM 

(PCT Rule \3tis 



A. The incicaiions maac bclcu rtiatc tc tr.c n-icroor^ar.ism rctcrrcc tc in tne Gcscnpiior. 
on page 6^^ . iine N/A 



B. IDENTIFICAl ION OF DLPOSH f unhic: ocrcsiu a^c locntificc on an additional shcci 



Name oJ ocpcsitan. instituiior. 

American 1 ype Culture Collection 



AcJdrtss ol flcf^osiian insiiiuiion Wncludin^ posia coat ona country) 

12301 Parklawn Drive 
Rockville. Maryland 20852 
United States of America 



Date of deposit May 15, 1997 



Accession Number 209047 



C. ADDIT lONA L INDICATIONS (iec\e tiank r noi apf^uccbU} This iniorrriation is conttnucc on an additional sheet 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE uj the mtUcastons an not for aii desmaied States) 



E. SEPARATE FURNISHING OF INDICATIONS (ieave blank ij not applicable) 



The indicaiions listed below will be submitted to the Intemanonal Bureau later {specify tne yenerat nature oj the inaicaiwns, e.g.. Accession 
dumber of Deposit'^ 



For receiving Office use onl> , 



sheet was received with the intcmaiiona) application 



Authortzcfl ofticcr / I 



• For international Bureau use only 



□ 



This sheet was received by the IntemationaJ Bureau on 



Authorized officer 



Form PrT/RO/l34 (July 1^2) 



wo 98, 39446 



FCl A S9S/(M48: 



38] 



What Is Claimed Is: 



I . An isolated nucleic acid molecule comprising a polynucleotide having i 
nucleotide sequence at Itast 959^ identical to a sequence selected trom the group 
5 consisting of: 

(a) a polynucleotide liagment of SEQ ID NO:>. or a polynucleotide fragment ot 
the cDNA sequence included in ATCC Deposit No:Z. which is hybridizable to SEQ ID 
NO:X. 

(b) a polynucleotide encoding a polypeptide fragment of SEQ ID NO:Y or a 

]0 polypeptide Iragment encoded by the cDNA sequence included in ATCC Deposit No:Z. 
which IS hybridizable to SEQ ID NO:X; 

(c ) a polvnucleotide encoding a polypeptide domain of SEQ ID NO:Y or i. 
polypeptide domain encoded by the cDNA sequence included in ATCC Deposit No:Z. 
which is hybridizable to SEQ ID NO:X: 

] f (d) a polynucleotide encoding a polypeptide epitope of SEQ ID NO:Y or a 

polypeptide epitope encoded by the cDNA sequence included in ATCC Deposit No:2 
which is hybridizable to SEQ ID NO:X: 

(e) a polynucleotide encodmg a polypeptide of SEQ ID NO:Y or the cDNA 
sequence included in ATCC Deposit No:Z. which is hybridizable to SEQ ID NO:X, 

20 having biological activity; 

(f ) a polvnucleotide which is a variant of SEQ ID NO:X: 

(g ) a polvnucleotide which is an allelic variant of SEQ ID NO:X: 

(h ) a polvnucleotide which encodes a species homologue of the SEQ ID NO:\ 
(i ) a polvnucleotide capable of hybridizing under stringent conditions to an\ 

25 one of the polynucleotides specified in (a)-(h), wherein said polynucleotide docs not 
hybridize under stringent conditions to a nucleic acid molecule having a nucleotide 
sequence of only A residues or of only T residues. 

2 . The isolated nucleic acid molecule of claim 1 . wherein the 
30 polynucleotide Iragment comprises a nucleotide sequence encoding a secreted protein 

3 . The isolated nucleic acid molecule of claim 1 . wherein the 
polynucleotide fragment comprises a nucleotide sequence encoding the sequence 
identified as SEQ ID NO: Y or the polypeptide encoded by the cDNA sequence includec 
35 in ATCC Deposit No:Z, which is hybridizable to SEQ ID NO:X. 



wo 98 39446 



VCl /rS98/(i448: 



A Tlic :sc>k:icc nucleic acid molecule of claim I . wherein the 
polynucleotide lia^t'ment comprises the eniiie nucleotiae sequence of StQ ID NO:X oi 
the cDNA sequence included m ATCC Deposit No;Z. which is hybridizable to StQ ID 
NO:X. 

5 . The isolated nucleic acid molecule of claim 2. wherein the nucleolidt 
sequence comprises sequential nucleotide deletions liom either the C-temunus or the N- 
terminus. 

6. The isolated nucleic acid molecule of claim 3, wherein the nucleotidt 
sequence comprises sequential nucleotide deletions Irom either the C-terminus or the N- 
terminus. 

7. A recombinant vector comprising the isolated nucleic acid molecule of 
15 claim 1. 

8. A method of making a recombinant host cell comprising the isolated 
nucleic acid molecule of claim 1. 

20 9. A recombinant host cell produced by the method of claim 8. 

] 0. The recombinant host cell of claim 9 comprising vector sequences. 

11. An isolated polypeptide comprising an amino acid sequence at least 95% 
25 identical to a sequence selected from the group consisting of: 

(a) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence included 
in ATCC Deposit No:Z: 

(b) a polypeptide fragment of SEQ ID NO:Y or the encoded sequence included 
in ATCC Deposit No:Z, having biological activit>'; 

30 (c) a polypeptide domain of SEQ ID SO:Y or the encoded sequence included in 

ATCC Deposit No:Z; 

(d) a polypeptide epitope of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z: 

(e) a secreted iorm of SEQ ID NO: Y or the encoded sequence included m 
35 ATCC Deposit No:Z; 

(0 a full length protein of SEQ ID NO:Y or the encoded sequence included in 
ATCC Deposit No:Z: 



w o 98/3944(1 



PC l/l S98/(M4S2 



(g) avanantofSE01DNO:Y: 

(h) an allelic variant of SEQ ID NO:Y: oi 

(i) a species homologue of the SEQ ID NO:Y. 

12. The isolated polypeptide of claim 11, wherein the secreted form or the 
full length pioiem comprises sequential ammo acid deletions from either the C-tcrminus 
or the N-tcrmmus. 

13. An isolated antibody that binds specifically to the isolated polypeptide of 
claim 1 1. 

14. A recombinant host cell that expresses the isolated polypeptide of claim 

11. 

15. A method of making an isolated polypeptide comprising: 

15 (a) culturing the recombinant host cell of claim 14 under conditions such that 

said polypeptide is expressed; and 

(b) recovering said polypeptide. 



10 



20 



16. The polypeptide produced by claim 15. 

17. A method for preventing, treating, or ameliorating a medical condition, 
comprising administering to a mammalian subject a therapeutically effective amount of 
the polypeptide of claim 1 1 or the polynucleotide of claim 1. 

25 1 8. A method of diagnosing a pathological condition or a susceptibility to a 

pathological condition in a subject comprising: 

(a) determining the presence or absence ol a mutation in the polynucleotide of 
claim 1 ; and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
30 condition based on the presence or absence of said mutation. 

19. A method of diagnosing a pathological condition or a susceptibility to a 
pathological condition in a subject comprising: 

(a) determining the presence or amount of expression of the polypeptide of 
35 claim 1 1 in a biological sample: and 

(b) diagnosing a pathological condition or a susceptibility to a pathological 
condition based on the presence or amount ol expression of the polypeptide. 



wo 9^/39446 
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20. A method for idcntif\ inf binding partner to the polypeptide of claim 1 1 
comprising: 

(a ) contacting the polypeptide of claim ] 1 with a binding partner: and 
5 (b) determining whether the binding partner effects an activity of the 

polypeptide. 

2 1 . The gene corresponding to the cDNA sequence of SEQ ID NO: Y. 

10 22. A method of identify ing an activity in a biological assay, wherein the 

method comprises: 

(a) expressing SEQ ID NO:X in a cell; 

(b) isolating the supernatant; 

(c ) detecting an activity in a biological assay; and 

15 (d) identifying the protein in the supernatant having the activity. 

23. The product produced by the method of claim 22. 



j .-\r[^: leant s (H iiV e 11 1 s 1 1 1 c 
1 rclercncc ruurbcT 



r^SOOlPCT 



Ir.tcrTianonal appiicaiK 



I. nassi'jnec 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13^/5; 



A. The indict:nons n;ade below relate to the microorganisrr; reterrcd to in the description 



on page 6- 



Ime N/A 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet g 



Name of depositan, institution American Type Culture Collection 



Address of depositary institution {including postal code ana country) 

12301 Parklawn Drive 
Rockville, Mar\'iand 20852 
United States of America 



Date of deposit February' 26, 199'/ 



Accession Number 97900 



ADDITIONAL INDICATIONS (leave blank ij not applicable) This information is continued on an additional sheet ^. 



in respect to tncst cesiL^nEtionv; in which a European Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED SI ATES FOR WHICH INDICATIONS ARE MADE (ij the indications are not Jor all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed beiow will be submined to the international Bureau later {specify^ the general nature of the indications, e.g., "Accession 
Number of Deposit"^) 



F or receiving Office use onlv , 



fiis siiect was received with the intcmaliona! applit:otioii 



Authorized officicr 



A 



. For international Bureau use only 



□ 



This sheet \vas received by the Iniemational Bureau on 



Authorized officer 



CANADA 



The applicant request? that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents onlv authorizes the furnishmg of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (bv the Noi^vegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act, If such a request has been filed by the applicant, any 
request made by a third partv for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant herebv requests that the furnishing of a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be filed bv the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon by the E)anish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
IS made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made bv a third partv for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up bv the Danish Patent Office or any person by the applicant 
in the individual case, 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Sw^edish Patent Office), or has been finally 
decided upon by the Sw^edish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only bv the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



j A r r ■ ; c : s or cn: ^ Ti 1 e 
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INDICATIONS RELA I ING TO A DrPOSITED MICROORGANISM 

(PCT Rule \:'t:s. 



A, The iriCicalicni mace bciou rciate ic tt;c njcroorganism rL-fcrred to in the description 
on Dace 65 - :ine N/A 


B. IDENTIFICATION OF DEPOSIT 


F i^rthcr deposits are identified on an additional sheet 


Name oi ccpo?uar>' institution American Type Culture Coll 


ection 


Adores^ of depositarv' insiitmion {including posiai code and country) 


12301 Parklawn Drive 
Rockviile. Mar>'land 20852 
United States of America 




Date of deposit May 15, 1997 


Accession Number 209043 


C. ADDITIONAL INDICATIONS Oeave blank ij not applicable) This information IS continued on an additional sheet □ 



in respect to tnose oesignations in which a European Patent is sought a sample of the deposited microorganism vmII be 
made available until the publication of the mention of the grant of the European patent or until the date on whicn 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR W H]CH INDICATIONS ARE MADE aj the indications are not for ail designateii States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank .J not applicable; 



The indications listed below will be submined to the International Bureau later {specify the general nature of the indications, e.g., "Accession 
Number of Deposit'^ 



For receiving Office use only , 



rhis sheet was received with the inicmational application 



Authorized oft'icff 



1 ( rm IH 1 HI) ly-i (Jul> 1992) 



. For International Bureau use only 



□ 



This sheet was received by the International Bureau on: 



Authorized officer 



CANADA 



The applicant recuests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, tht 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations tor publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office w^ithout having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time w^hen the 
application is made available to the public under Sections 22 and 33(3) of the 
Norw^egian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a 
microorganism shall onlv be made a\-ailable to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishing ol a sample shall onlv be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert mav be anv person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SVVTDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finallv 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the ciate on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



Applicants or ^t'ent5 ti'x 
rclcrcncc rum re' 



inicn-,aiional applicaiir ^ o Ur.assigned 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \3bisj 



A. The indications mace beiov, 
on page 6^^ 



rciaie to ihc microorganism referred to in the description 
. Ime N/A 



B. IDENTIFICATION OF DEPOSIT 



Further deposits arc identified on an additional sheet 



Date of deposit May 15, 1997 


Accession Number 209044 . 


C ADDITIONAL INDICATIONS (leave blank ;/ appUcable) This information .s contmued on an additional sheet ^ 



Name of dcposuar> institution American Type Culliire Colleciion 



Address of cepositar> institution {including postal code ana country) 

12301 Parklawn Drive 
Rockville, Mar\Tand 20852 
United States of America 



nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the Miccuons are no. Jar all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 

The mdications listed below will be sub mined to the International Bureau later i^peajy the general nature of, he ,nd.canons. e.g.. 

Number of Deposit'") 



For receiving OfTice use only , 



,as received with the international application 



Authorized office/ 




. For International Bureau use only 



□ 



This sheet was received by the Internationa! Bureau on: 




CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents onlv authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the Internationa] Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert m the art. The request to this effect shall be filed by the applicant 
wMth the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public ir\spection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant herebv request? that the furnishing ot a sample of a 
microorganism shall only be made available to an expert. The request to 
this eflect must be filed bv the applicant with the hrternational Bureau 
belore the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection^bv the Danish Patent Office), or has been finally 
decided upon by the E)anish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert mav be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT^Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Propertv Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the tw^o dates occurs earlier. 



Apr s or at cni 5 fiic 






0. L'nassig;iea , . , ,„ 











INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRuIe \ 3bisj 



A. T:it :r;(.:icLi:ion5 made below re;alc lo ihc n^jcrour^aniim referred to in the descnpnon 
on page 65 - Hne N/A ^_ 



B. IDENTIFICATION OF DFPOSn Further deposits are identified on an additional sheet 



Name cfdcpcsitan. institution American Type Culture Ccllection 



Addre^;i; of depositary institution {including postal code and country) 

12301 Parklawn Drive 
Rockville, Maryland 20852 
United Slates of America 



Date ot" deposit May 15, 1997 



Accession Number 209045 - 



C. ADDITIONAL INDICATIONS (leave blank if not applicable) This information is continued on an additional sheet Q 



m respect lo tnose aesignations in which a European Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE Uf the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submitted to the international Bureau later {specify the general nature of the indications, e.g., "Accession 
Number of Deposit") 



For receiving Office use only . 



L/ 



hi5 sheet was received v-iih the inicmr!(i{inai application 



Authorized officer / 




. For International Bureau use only 



□ 



This sheet wa5 received by the International Bureau on: 



Authorized officer 



[ rm^. 'I HO l/M fJuh [oy:) 



CANADA 



The applicant request? that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be'used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3,25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a 
microorganism shall only be made available to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon bv the Danish Patent office without having been laid open to 
public inspection, the furnishing ol a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made bv a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
prioritv date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume 1 of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



I Applicant s or at^ent s tile 


PSOOIPCT 


International appucatio- ^ ' 


V Unassisned 


j reference ruimbe: 









INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 



(PCT Rule \jbis) 



A. The indications made below relate to the microorganism referred lo in the description 
on page 64 ^ line N/A 


B. IDENTIFICATION OF DEPOSIT 




Further deposits are identified on an additional sheet ^ 


Name of depositary instiiuiion American Type Culture Collection 


Address of depositary institution {including postal code and country) 




12301 Parklawn Drive 
Rockville, Maryland 20852 
United States of America 






Date of deposit May 15, 1997 


Accession Number 209046 


C. ADDITIONAL INDICATIONS (leave blank ijnoi applicable) 


This information is continued on an additional sheet Q 


^ re.peci lo inose aesignations m which a European Patent is sought a sample of the deposited niicroorganism will be 
made^a^^^^^^^ the publication of the mention of the grant of ^e European patent or -^^^ ^^e^^^^^^^^^^ 
application has been ref\rsed or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 


D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ij the indications are not for all designated States) 




E. SEPARATE FURNISHING OF INDICATIONS (leave 


blank if not applicable) 


"the indications listed below will be submitted to the Intemationai Bureau later {specify the general nature of the indications, e.g.. Accession 
Number of Deposit'') 


-^^ts sheet was received with the intemationai application 




j j This sheet was received by the International Bureau on. 


Authorized affiicr 

ih 




Authorized ofTiccr 



f orm IH '1 l^CT *JuK i*J^2> 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the appHcation has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, irJorm the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or'withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection'(by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be filed bv the applicant with the International Bureau 
before the completion c^f the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months ifrom the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on w^hich the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



1 Appiicant s or ageni's llic 


PSOOIPCI 


IricrnaiKmai appncanr ^ ^o, L'nassignec 




J rcrerencc number 







INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule \ 3bisj 



A. 'I ht: indications made beiow relate to the microorganism referred to in the description 
on page 64 , line N7A 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an aadiiional sheet 



Name of depcsttarx' institution American Type Culture Collection 



Address of dcposiian,' institution (including postal code and country) 

12301 Parklawn Drive 
Rockville, Maryland 20852 
United States of America 



Date of deposit May 15, 199^ 



Accession Number 209047 



C. ADDITIONAL INDICATIONS (Itave blank ij not applicable) This information is continued on an additional sheet Q 



In respect \o most aesignations m which a European Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the wdicanom are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank ij not applicable) 



The indications listed below will be submitted to the International Bureau later {specify the general nature of the indicanons, e.g., "Accession 
Number of Deposit") 



For receiving Office use only . 



rhis sheet was received w ith the mtcmalional application 



Authorized officer 



□ 



— For International Bureau use only ^ 
This sheet was received bv the International Bureau on: 



Authorized officer 



! orrn PC T/H0/1?4Wju1\ 19^2) 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a 
microorganism shall only be made available to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishing oi a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed bv the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list ot recognized 
experts drawn up by the Danish Patent Office or any person bv the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



Apriican: s or ai^cnt ? nltr 
rclcrenccL' nurnre* 



PSOOIPCI 



irucmational applicanr 'o Unassigned 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCX Rule \ 3bisj 



A. The mcication.'- made beiow relate to the microorcanism referred to in the description 
on page 7e • ^'^e N/A 



B IDFNTIFICATION OF DEPOSIT Further deposit? are identified on an additional sheet ^ 



Name of depositar>- institution American Type Culture Collection 



Address of depositary' institution {including postal code ana country) 

12301 Parklawn Drive 
Rockville, Mao'land 20852 
United States of America 



Date of deposit May 15, 1997 



Accession Number 209048 „ 



ADDITIONAL INDICATIONS (ieave blank ij not appltcable) This information is continued on an additional sheet □ 



n respec. lo tnose aesignations in which a European Patent is sought a sample of the deposited niicroorganism will be 
made available until the publication of the memion of the grant of the European patent or until ^^^^.^f f^^"^^^^^^^ 
application has been ref\ased or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE oj the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS Oeave blank if not applicable) 



The indications listed below will be submitted to the International Bureau later {specijy the general nature of the indications, e.g.. "Accession 



Number of Deposit") 



For receiving Office use only , 



niis sheet uas received with the inlemational application 



Authorized otficcr 




. For International Bureau use only 



□ 



This sheet was received by the International Bureau on: 



Authorized ofTiccr 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents onlv authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant herebv requests that the furnishing ot a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be filed bv the applicant with the International Bureau 
belore the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection'(by the Danish Patent Office), or has been finally 
decided upon bv the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SUDDEN 

The applicant hereby requests that, unlnl the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 





PSO*;: PCI 


:crT:a:;(-nai arriic^itio* 


Unassinned 


j rcvjrtrr.ce r.urr.oer 









INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \ 3bisj 



A. The indicationb made beiow relate ic the niieroorgani;?m referred to in the description 
unpape 77 -line N/A 


B. IDENTIFICATION OF DLFOSIT 


F urther deposits are identified on an additional sheet ^ 


Name of depositary' insiiiuiion American Type Culture Collection 


Address of deposilao' insiiiution {including postal code and country) 


]2301 Parkiawn Drive 
Rockville, Maryland 20852 
United Slates of America 




Date of deposit May 15, 1997 


Accession Number 209049 



C. ADDITIONAL INDICATIONS fkave blank if not applicable) This information is continued on an additional sheet Q 



in respect to inose aesignations m which a European Patent is sought a sample of the deposited microorganism wiil be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for ail designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank ,f not applicable) 



The indications listed below will be submitted to the International Bureau later {specify the general nature of the indicanons, e.g., "Accession 
Sumber of Deposit") 



For receiving Office use only , 



fhis sheet was received v-iih the international application 



Authorized officer 



. For International Bureau use only 



□ 



This sheet was received by the Internationa! Bureau on: 



Authorized officer 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to rein5tatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations tor publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample ot a 
microorganism shall only be made available to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person bv the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
dt^cided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, w^hichever of the two dates occurs earlier. 



f Appiicanl s or at'enl's 




:r.tcrr.ationai apriicaiiO' 


Unassicnec 


] rcrcrcnct number 









INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13^/5; 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet ^ 



A. The incicaiions made below reiaie 10 the microorganism referred to in the description 
on page 80 • ^'^^ 



Name of deposiiar\' insiituiion American Type Culture Collection 



Address of depositarv' institution (including postal code and country) 

12301 Parklawn Drive 
Rockville, Mar>'land 20852 
United States of America 



Date of deposit May 15, 1997 



Accession Number 209050 



C. ADDITIONAL INDICATIONS flecn^e blank i/nai applicable) This information is continued on an additional sheet Q 



in respect to tnose aesignaiions in which a European Patent is sought a sample of the deposited microorgani^^^^ be 
made available until thf publication of the mention of the gram of the ^^^^P^^l^^^^'^^^^^^^ expert 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the in<^icarions are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS fleave blank i/ not applicable) 



The indications listed below will be submitted to the International Bureau later ispecjy the general nature of the .n^icai,ons. e.g., "Accession 
Number of Deposit") 



For receiving Office use only , 



Inis sheet was received with the inicmationa! application 



Authorized officer 




. For International Bureau use only 



□ 



This sheet was received by the International Bureau on 



Authorized olficer 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an appHcation or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third part}^ for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 



The applicant herebv requests that the furnishing of a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be filed bv the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 



DENMARK 



The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third partv for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 



SWEDEN 

The applicant herebv requests that, until the application has been laid open 
to public inspection '(bv the Swedish Patent Office), or has been finally 
decided upon bv the Swedish Patent Office without having been laid open t 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT^Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 



NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished bv the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the pJblic under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



Apr;ic::ni 5 or at'cni ^ :']ic FSOO 1 VCi 

rcTcrcncc r.Lrr.bc: 



i'^icrr.aiion^l appi'can^ o. unassiizned 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCTRule \ 3biSJ 



A, The indications made beiow reiatt ic the microorganism referred to in the description 
on page 73 , line N7A 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet ^ 



Name of deposi:ar> insiitution American Type Culture Collection 



Address of dcpositan- institution {including postal code ana country] 

1230! Parklawn Drive 
Rocl<vii]e,Mar>'land 20852 
L'nited States of America 



Date of deposit September 4, 1 99' 



Accession Number 209236 



C. ADDITIONAL INDICATIONS (leave blank ij noi applicable) This information is continued on an additional sheet Q| 



in respect lo inose aesignauons m which a European Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH ENDICATIONS ARE MADE (iJ the indications ore not Jor ali designated States) 



E. SEPARATE FURNISHING OF INDICATIONS {leave blank ij not applicable) 



The indications listed below will be submjtted to the International Bureau later (specify the general nature of the indications, e.g., "Accession 
Number of Deposit'^ 



For receiving Office use only , 



is sheet was received with the iniemaiionai application 



Authorized otTiceri 



• For International Bureau use only 



□ 



This sheet was received by the Iniemaiionai Bureau on: 



Authorized officer 



\ P( T HO/I34lfJuIy 1992) 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material' referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon bv the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made bv a third party for the furnishing of a sample shall indicate 
the expert to be'used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 



AUSTRALIA 

The applicant hereby gives notice that the furrushing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 



FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby requests that the turnishing of a sample ol a 
microorganism ^hall only he made available to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
befcw the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant herebv requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon bv the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time w^hen the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third partv for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon bv the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person appro\'ed by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



Appncani s or atrcrd's f'lic 


rsooiPCT 


international applicaiir No. Liiassicned 


reference r.iimoe: 







INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 



(PCT Rule \2bis} 



A. The mdiCTiiicn? mace beiow relate tc the microorganism referred to in the description 
on Dage 6: - Ime N/A 




B. IDENTIFICATION OF DEPOSIT 


Further deposits are identified on an additional sheet 




Name cf depositai^ m.^tiiuuon American Type Culture Coll 


eclion 




Address of deposiiar>- institution {including postal code ana country) 




12301 Parklawn Drive 
Rockviile, Mar>']and 20852 
United States of America 






Date of deposit April 28, 1997 


Accession Number 209010.. 


C. ADDITIONAL INDICATIONS (leave blank ij not applicable) This information is continued on an additional sheet 


□ 



in respect to those aesignations in which a European Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indtcauom are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submiued to the Inlermational Bureau later {specify the general nature of the indications, e.g., "Accession 
Number of Deposit*") 



For receiving Office use only , 



Phis sheet was received with the international application 



Authorized officer 



I For International Bureau use only 



□ 



This sheet was received by the Intemalional Bureau on 



Authorized officer 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an apphcation or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents onlv authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third partv^ for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant herebv request? that the furnishing of a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be fileci bv the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishmg of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time w^hen the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



Arpiican: s or ageni s file 


PS001PC7 


Inttmaticnai arplicatir 


' 0 L'nassigned 


rctirrence number 









INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule I3bisj 



A. The indications made below relate to the microorganism referred to in the description 
on page 65 , line N/A 



B. IDENTIFICATJON OF DEPOSIT 



Further deposits arc identified on an additional sheet 



Name of depositary' institution American Type Culture Collection 



Address of depositary institution (including posiai code and country) 

12301 Parkiawn Drive 
Rockville, Maryland 20852 
United States of America 



Date of deposit May 29, 1 997 



Accession Number 209085 



C. ADDITIONAL INDICATIONS (kave blank if not applicable) This information is continued on an additional sheet Q 



m respect to inose aesignaiions in which a European Patent is sought a sample of the deposited microorganismi will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submiued to the International Bureau later {specify' the general nature of the indications, e.g.. "Accession 
Number of Deposit") 



For receiving Office use only , 



IS sheet was received with the international application 



Authorized otTicer 




. For International Bureau use only ^ 



□ 



This sheet was received by the International Bureau on: 



Authorized officer 



CANADA 

The applicant reauests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, bv 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 



NORWAY 



The applicant hereby requests that the application has been laid open to 
public inspection (bv the Norwegian Patent Office), or has been finally 
decided upon bv the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be'used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 



AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Reg:ulations). 



FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection^by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant herebv requests that the furnishing of a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon bv the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made bv a third partv for the furnishmg of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



Applicant ^ or at:cnl s fue 
retercr.cc nv:mber 



HSOOIPCT 



International applicalir 'o. Unassigned 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 136/5; 



A. The indications made bclou relate to the microorganisn:i referred to in the description 
64 '1'"^ N/A 



on page 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet 



Came of deposuarv' institution American Type Culture Collection 



Address of depositar\' institution {including postal code and country) 

12301 Parklawn Drive 
Rockville, Marviand 20852 
United States of America 



Date of deposit February 26, 1997 



Accession Number 97901 



:. ADDITIONAL INDICATIONS (k<:ye blank ,J noi oppl.cMe) This information is continued on an additional sheet Q 



.n respect to tnose aestgtiat.ons m which a European Pa.etit is sought a san^ple of '^e f PO^Jed micr^^^^^^^ be 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED ST ATES FOR WHICH INDICATIONS ARE MADE (ij.he indicmicns are not for alt designated S,a,es) 



E. SEPARATE FURNISHING OF INDICATIONS Heave blank if noi applicable) 



The indicat.cns I.Sted btlo^- will be submitted to the Inte mal.cnal Bureau later (specfy^ ,he general nature of, he mdiccuons. e.g.. "Accession 
Number of Deposit'^ 



For receiving Office use only , 



is sheet ua^ received with the international application 




. For International Bureau use only 



□ 



Iliis sheet was received by the International Bureau on: 



Authorized officer 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents onlv authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be filed bv the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to pubHc inspection (by the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
IS made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
wnth the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, w^hichever of the two dates occurs earlier. 



PSOOiPC 



Iritcrr.ationai appncntic o Urassigned 



JNDICAl IONS RELATING TO A DEPOSITED MICROORGANISM 

(PCX Rule \ 3bi! 



A. The tncicaiions made be)uv\ relate tc tne microorganism referred to in the description 
on page 77 . line N/A 


B. IDENTIFICATION OF DEPOSIT 


Funher ceposits are identified on an additional sheet ^ 


Name oi depcsitan' instiTuiion American Type Culture Collection 


Address of deposilar) institution [inciuaing postal code ana country) 


12301 Parklawn Drive 
Rockville, Maryland 20852 
United States of America 




Date of deposit February 26, 1997 


Accession Number 97903 



C, ADDITIONAL INDICATIONS (itave blank ij not applicable) This intormaiion IS continued on an additional sheet □ 



In respect to tnose designations m which a European Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leaye blank ij not applicable, 



The indications listed below will be submmed to the international Bureau later [specify the general nature of the indications, e.g., "Accession 
Number of Deposit") 




For receiving Office use only , 



is sheet was received with the international apphcation 



Authorized officer 



■ For Internationa! Bureau use only > 



□ 



This sheet was received by the International Bureau on: 



Auihori7ed ofliccr 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations tor publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norw^egian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved bv the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection''(by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby request? that the furnishing of a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon bv the Danish Patent office without having been laid open to 
public inspection, the furnishing oi a sample shall onlv be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time w^hen the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made bv a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert mav be any person entered on a list of recognized 
experts drawm up by the Danish Patent Office or any person bv the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on w^hich the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished bv the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



Appiicani s or at- cm s t'lic 



psool Pc: 



Intcrr.aiional applicaiir 'o. L'riassigned 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule \ 3bisj 



A. The incicction^ made below reiate to the nucroorganism ret erred to in the description 

. line N/A 



on page 



B. IDENTIFICATION OF DEPOSIT 



Funher deposits arc identified on an additional sheet ^ 



Name ot depositarv institution American Type Culmre Collection 



Address ot depositar>' institution (including postal code ana country) 

12301 Parklawn Drive 
Rockville, Maryland 20852 
United States of America 



Date of deposit February 26, 1997 



Accession Number 97898 



C. ADDITIONAL INDICATIONS {leave blank it not applicable) This intormation is continued on an additional sheet □ 



m respect to inose oesienations m which a European Patent is sought a sample of the deposited microorganisrn will be 
made available umil th? publication of the mention of the grant of the European patent or until ^^^ff^^^Xn ^ ^^^^^ 
application has been ref\ised or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (tj the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submined to the International Bureau later (specify the general nature of the indications, e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 



lis sheet was received with the international applicimon 



Authorized officer 



t orni IH '! Hi) i.lLliv 1 




. For International Bureau use only 



□ 



This sheet wa*; received by the International Bureau on 



Authorized otTiccr 



CANADA 



The applicant request? that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 



Page 2 



UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be filed bv the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (bv the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third partv for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Sw^edish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume 1 of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, w^hichever of the two dates occurs earlier. 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 



iPCT Rule 13^/5/ 



A, The indications made bclcw re. ate to the microorganism referred to m the de:^crirtion 
on page 80 , Ime N/A 


B. IDENTIFICATION OF DEPOSIT 


I urther cerosits are identified on an addiiionai sheet ^ 


Name of depobitan institution American Type Culture Collection 


Address of dep05itar\ institution {including postal code and couniry-) 


12301 Parklawn Drive 
Rockviile, Maryland 20852 
United States of America 




Date of deposit February 26, 1 99^ 


Accession Number 97904 



C. ADDITIONAL INDICATIONS ^^cve blank ij no{ applicable) This infonr.ation is continued on an additional sheet F] 



m respect lo mose oebignaiions in which a European Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nomiriaied by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not jor all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank U noi apphcabie) 



The indications listed below vmI! be submitted to the Inlernalionai Bureau later Upecijy tht general nature oj the inaications. e.g.. "Accession 
Number oj Deposit") 



For receiving Office use only , 




his sheet was received vsith the iritemaiional application 



Authorized olTiccr 



A 



' For International Bureau use only 



□ 



This sheet was received bv the International Bureau on: 



Authorized oiTicer 



i rrrr, F( 1 KO I. "-4 {M\ \u^)Z , 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis ot an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations tor publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby request? that the furnishing of a sample of a 
microorganism shall only be made available to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishing ot a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time w^hen the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing oi a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume 1 of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on w^hich the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



Applicant i or ai.'ent ;> r"iiL PSOOlPCl 
rctcrcnct number 



Ir.tcmational appiicaiio' ^ o. L'nassigned 



INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13^/^; 



A. The inciicauons made below relate to the microorganism rclerrec to in the description 

. line N/A 



on page i: 



B IDENTIFICATION OF DEPOSIT Funher deposits arc identified on an additional sheet 



Name of depositary- institution American Type Culture Collection 



Address of depositar\ institution (including postal code and country) 

12301 Parklawn Drive 
Rockville, Mar\'land 20852 
United States of America 



Date of deposit May 29, 199'/ 



Accession Number 209084 



C. ADDITIONAL INDICATIONS (leave blank ijnoi applicable) This information is continued on an additional sheet □ 



In respect to those designations m which a European Patem is sought a sample of the deposited microorganism will be 
made availabk^^^^^ thf publication of the mention of the grant of the European patent or until the date on which 
^pplicadon been refafsed or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS Geave blank if not applicable) 



The indications listed below w.l l be submmed to the International Bureau later {specify the general nature of the mdicatwns, e.g., "Accession 
Number of Deposit") 



For receiving Office use only . 



FtTs sheet ua5, received v-iih the international application 



. For International Bureau use only 



□ 



This sheet was received by Ihc Inicmational Bureau on: 



CANADA 



The applicant requests that, unhl either a Canadian patent has been issued 
on the basis of an appHcation or the apphcation has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a WTitten statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norw^egian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration w^ithout having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant herebv requests that the furnishing ot a sample of a 
microorganism shall only be made available to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawm up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection"(by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 







:r,:L'ma!iur,i:i appiicatic" o I'nassigneC 









INDICATIONS RELATING TO A DEPOSITED MICROOKGANISM 

(PCT Rule 136/5/ 



A. rt;c ir.cic^::;ons made beiow reiaie ic the n:ic:corgarjsrr. retened to )n the ccscnrtion 
on page 64 . line N/A 



U. lOFlNTIFICATION OF DEPOJ^n hjr.her deposits are identified on an aaditicna! sheer ^ 



Name ol dcpo?itar>' instuuuon American Type Culture Collection 



Address ot' depcsitar)' inslitution iincluaing pusiai code and country ) 

12301 Parkltiwn Drive 
Rockville. Mar> land 20852 
United States of America 



Date of deposit February' 26, 1 997 



Accession Number 97899 



C. ADDITIONAL INDICATIONS (kavi^ blank if not applicable) This inlorrnction is continued on an additional sheet Q 



In respect to those designations m which a European Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (ij the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be subrr.med to the Interr.aiionai Bureau later {specify the general nature of the indications, e.g.. "Accession 
Sumber of Deposit") 



For receivinc Office use onlv , 



fhis sheet was received with the intcmational application 



Authorized otficer 



□ 



— For International Bureau use only , 
This sheet was received bv the Iniemational Bureau on: 



Authorized otTicer 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis ot an application or the appHcation has been refused, or is 
abandoned and no longer subject to remstatennent, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations tor publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon bv the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norw^egian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby request? that the turnishmg of a sampie ot a 
microorjTaniMTi shall onlv be made a\'ai]able to an expert. The request to 
this effect must be filed bv the applicant with the International Bureau 
betore the completion of the technical preparations for the international 
publication of the apphcation, 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to pubhc inspection (by the Danish Patent Office), or has been finally 
decided upon bv the Danish Patent office without having been laid open to 
public inspection, the furnishing oi a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
IS made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made bv a third partv for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entereci on a list ol recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon bv the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume 1 of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished bv the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



Appiici^ni ^ or at' cm s Uil 


PSOOIPCI 


Ir.icrTiational appiicaiio o L'nassigneC 


rt.':crer,ct: r.umDc 







INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 136/5; 



A. The indicaiion? n^iacc belou relate ic tnc Piicrcorganism referred to in the descriptiori 
or. page 6' .line N/A 



B. IDENTIFICATION OF DEPOSIT Further deposit? are identified on an additional sheet 



Name of depositar> institution American 1 vpe Culture Collection 



Address of deposiian. institution (including postal coae ana country) 

12301 Parklawn Drive 
Rockville, Maryland 20852 
United States of America 



Date of deposit February' 26, 1 997 



Accession Number 97897 



C. ADDITIONAL INDICATIONS (leave blank ij not applicable) This information is continued on an additional sheet 



In respect to those designations m which a huropean Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been refused or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank if not applicable) 



The indications listed below will be submined to the international Bureau later {specify the general naium of the indications, e.g.. "Accession 
Number of Deposit") 



For receiving Office use only 




IS sheet wai received with the international application 



Aulhorized officer 



< For International Bureau use only 



□ 



This sheet was received by the International Bureau on: 



Authorized ofl'icer 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated bv the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby requests that the furnishing ot a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be filed bv the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon bv the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawm up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection'(by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawn up by the Swedish Patent 
Office or any person approved by a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on which the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, whichever of the two dates occurs earlier. 



.\rrM:r.nt r at;cni s I'litr 




:r.:cr:;ai:cna! apF-^'^iK 


) L'nassignea 











INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCT Rule 13^/5; 



A. T:k' indications made beiow rt-;ate to the microorganism referred to m the description 
on page 82 , iinc N/A 



B. IDENTIFICATION OF DEPOSIT 



Further deposits are identified on an additional sheet ^ 



Name of depcsitarv institution American Type Culaire Collection 



Address of depositarv' insntuuon {including postal code and coidniry) 

12301 Parklawn Drive 
Rockville, Maryland 20852 
United States of America 



Date of deposit April 4, 1997 



Accession Number 97976 " 



C. ADDITIONAL INDICATIONS fkave blank ifnoi applicable) This information is continued on an additional sheet [J 



in respect to those designations in which a European Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
application has been reflised or withdrawn or is deemed to be withdrawn, only by the issue of such a sample to an expert 
nominated by the person requesting the sample (Rule 28 (4) EPC). 



D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (i/the indicorions are not/or all designated States) 



E. SEPARATE FURNISHING OF INDICATIONS (leave blank i/ noi applicable) 



The mdications listed below will be submitted to the International Bureau later [speajy the general nature of the indications, e.g.. "Accession 
Sum her of Deposit") 



For receivine Office use onlv , 



□Th^j^hcct was received uith the inicmaiional application 



. For International Bureau use only 



□ 



This sheet was received by the International Bureau on: 



Authorized otTicer 



Authorized officer 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents onlv authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Commissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for pubhcation of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby requests that the furnishing of a sample of a 
microorganism shall onlv be made available to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon by the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert mav be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person bv the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Sw^edish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert m the art. The request to this effect shall be filed by the applicant 
wnth the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing of a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list of recognized experts drawm up by the Sw^edish Patent 
Office or any person approved bv a applicant in the individual case. 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on w^hich the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished bv the applicant with the Netherlands 
Industrial Property Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, w^hichever of the two dates occurs earlier. 



CANADA 



The applicant requests that, until either a Canadian patent has been issued 
on the basis of an application or the application has been refused, or is 
abandoned and no longer subject to reinstatement, or is withdrawn, the 
Commissioner of Patents only authorizes the furnishing of a sample of the 
deposited biological material referred to in the application to an 
independent expert nominated by the Connmissioner, the applicant must, by 
a written statement, inform the International Bureau accordingly before 
completion of technical preparations for publication of the international 
application. 

NORWAY 

The applicant hereby requests that the application has been laid open to 
public inspection (by the Norwegian Patent Office), or has been finally 
decided upon by the Norwegian Patent Office without having been laid 
open inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Norwegian Patent Office not later than at the time when the 
application is made available to the public under Sections 22 and 33(3) of the 
Norwegian Patents Act. If such a request has been filed by the applicant, any 
request made by a third party for the furnishing of a sample shall indicate 
the expert to be used. That expert may be any person entered on the list of 
recognized experts drawn up by the Norwegian Patent Office or any person 
approved by the applicant in the individual case. 

AUSTRALIA 

The applicant hereby gives notice that the furnishing of a sample of a 
microorganism shall only be effected prior to the grant of a patent, or prior 
to the lapsing, refusal or withdrawal of the application, to a person who is a 
skilled addressee without an interest in the invention (Regulation 3.25(3) of 
the Australian Patents Regulations). 

FINLAND 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the National Board of Patents and Regulations), or 
has been finally decided upon by the National Board of Patents and 
Registration without having been laid open to public inspection, the 
furnishing of a sample shall only be effected to an expert in the art. 
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UNITED KINGDOM 

The applicant hereby requests that the furnishing oi a sample of a 
microorganism shall only be made available to an expert. The request to 
this effect must be filed by the applicant with the International Bureau 
before the completion of the technical preparations for the international 
publication of the application. 

DENMARK 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Danish Patent Office), or has been finally 
decided upon bv the Danish Patent office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the Danish Patent Office not later that at the time when the application 
is made available to the public under Sections 22 and 33(3) of the Danish 
Patents Act. If such a request has been filed by the applicant, any request 
made by a third party for the furnishing of a sample shall indicate the expert 
to be used. That expert may be any person entered on a list of recognized 
experts drawn up by the Danish Patent Office or any person by the applicant 
in the individual case. 

SWEDEN 

The applicant hereby requests that, until the application has been laid open 
to public inspection (by the Swedish Patent Office), or has been finally 
decided upon by the Swedish Patent Office without having been laid open to 
public inspection, the furnishing of a sample shall only be effected to an 
expert in the art. The request to this effect shall be filed by the applicant 
with the International Bureau before the expiration of 16 months from the 
priority date (preferably on the Form PCT/RO/134 reproduced in annex Z 
of Volume I of the PCT Applicant's Guide). If such a request has been filed 
by the applicant any request made by a third party for the furnishing oi a 
sample shall indicate the expert to be used. That expert may be any person 
entered on a list oi recognized experts drawm up by the Swedish Patent 
Office or any person approved by a applicant in the individual case, 

NETHERLANDS 

The applicant hereby requests that until the date of a grant of a Netherlands 
patent or until the date on w^hich the application is refused or withdrawn or 
lapsed, the microorganism shall be made available as provided in the 31F(1) 
of the Patent Rules only by the issue of a sample to an expert. The request to 
this effect must be furnished by the applicant with the Netherlands 
Industrial Propertv Office before the date on which the application is made 
available to the public under Section 22C or Section 25 of the Patents Act of 
the Kingdom of the Netherlands, w^hichever of the two dates occurs earlier. 



' Applicant s or agent's I'lie 




Inlcmationai applicalior ' 


Unassigned 


1 rtrtcrcnctr number 









INDICATIONS RELATING TO A DEPOSITED MICROORGANISM 

(PCX Rule \3bisJ 



A. The indicaiions made below relate to the microorganism referred to in the description 
on page 76 , line N/A 



B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet 



Name of dcpositan,' institution American Type Culture Collection 



Address of deposiiarv' institution ( including postal code and country) 

12301 Parklawn Drive 
Rockville, Maryland 20852 
United States of America 



Date of deposit February 26, 1997 



Accession Number 97902 



C. ADDITIONAL INDICATIONS (leave blank it not applicable) This inlormation is continued on an additional sheet [j 



m respect to tnose Designations in which a European Patent is sought a sample of the deposited microorganism will be 
made available until the publication of the mention of the grant of the European patent or until the date on which 
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encoding a secreted protein encoding the sequence of SEQ ID 
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included in ATCC Deposit no: HGCMD20, which is hybridizable 
to SEQ ID no. 11; a recombinant vector comprising said 
isolated nucleic acid molecule; a method of making a 
recombinant host cell comprising said isolated nucleic acid 
molecule; a recombinant host cell comprising said vector; 
an isolated polypeptide comprising an amino acid sequence at 
least 95% identical to a sequence consisting of SEQ ID no. 
134; an isolated antibody that binds specifically to said 
isolated polyeptitde; a recombinant host cell that expresses 
said isolated polypeptide; a method of making said 
polypeptide; a method for preventing, treating or 
ameliorating a medical condition which comprises 
administering to a marrmalian subject a therapeutically 
effective amount of said polypeptide; a method of diagnosing 
a pathological condition or a susceptibility to a 
pathological condition in a subject using said 
polynucleotide and/or polypeptide sequences; a method for 
identifying a binding partner to said polypeptide; a gene 
corresponding to the cDNA sequences of SEQ ID no. 11; a 
method for identifying an activity in a biological assay, by 
using the expression of SEQ ID no. 134; 



Inventions 2 to 7G. Claims: (1-23) partially 

-Idem as subject 1 but limited to gene nos. 2 to 7G 
respectively cDNA clone sequences HLDBG33 to HMCAB89. 
(Invention 2 is limited to SEQ ID nos. 12, 81, 135, and 204; 

Invention 3 is limited to SEQ ID nos. 13 and 136; 

Invention 70 is limited to SEQ ID nos.SG and 2G3;) 
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